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GENERAL INTRODUCTION 


American Chemical Society Series of 
Chemical Monographs 

By arrangement with the Interallied Conference of Pure and Applied 
Chemistry, which met in London and Brussels in July, 1919, the Ameri- 
can Chemical Society was to undertake the production and publication of 
Scientific and Technologic monographs on chemical subjects. At the 
same time it was agreed that the National Research Council, in cooperation 
with the American Chemical Society and the American Physical Society, 
should undertake the production and publication of Critical Tables of 
Chemical and Physical Constants. The American Chemical Society and 
the National Research Council mutually agreed to care for these two fields 
of chemical development. The American Chemical Society named as 
Trustees, to make the necessary arrangements for the publication of the 
monographs, Charles L. Parsons, secretary of the Society, Washington, 
D. C.; the late John E. Teeple, then treasurer of the Society, New York; 
and the late Professor Gellert Alleman of Swarthmore College. The Trus- 
tees arranged for the publication of the A.C.S. series of (a) Scientific and (b) 
Technologic Monographs by the Chemical Catalog Company, Inc. (Rein- 
hold Publishing Corporation, successors) of New York. 

The Council of the American Chemical Society, acting through its Com- 
mittee on National Policy, appointed editors (the present list of whom 
appears at the close of this introduction) to select authors of competent 
authority in their respective fields and to consider critically the manuscripts 
submitted. 

The first monograph of the series appeared in 1921 . After twenty-three 
years of experience certain modifications of general policy are indicated. 
In the beginning there still remained from the preceding five decades a 
distinct though arbitrary differentiation between so-called “pun* science” 
publications and technologic or applied science literature. This differen- 
tiation is fast becoming nebulous. Research in private enterprise has 
grown apace and not a little of it is pursued on the frontiers of knowledge. 
Furthermore, most workers in the sciences are coming to see the artificiality 
of the separation. The methods of both groups of workers are the same. 
They employ the same instrumentalities, and now frankly recognize that 
their objectives are common, namely the search for new knowledge for the 
service of man. The officers of the Society therefore have combined 
the two editorial Boards in a single Board of twelve representative members. 
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Also in the beginning of the series, it seemed expedient to construe 
rather broadly the definition of a monograph. Needs of workers had to be 
recognized. Consequently among the first one hundred monographs ap- 
peared works in the form of treatises covering in some instances rather 
broad areas. Because such necessary works do not now want for pub- 
lishers, it is considered advisable to hew more strictly to the line of the 
monograph character which means more complete and critical treatment 
of relatively restricted areas, and where a broader field needs coverage, 
to subdivide it into logical sub-areas. The prodigious expansion of new 
knowledge makes such a change desirable. 

These monographs are intended to serve two principal purposes: first, 
to make available to chemists a thorough treatment of a selected area in 
form usable by persons working in more or less unrelated fields to the end 
that they may correlate their own work with a larger area of physical 
science discipline; second, to stimulate further research in the specific field 
treated. To implement this purpose the authors of monographs are ex- 
pected to give extended references to the literature. Where the literature 
is of such volume that a complete bibliography is impracticable, the authors 
are expected to append a list of references critically selected on the basis 
of their relative importance and significance. 
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Preface 


The principal source of polynuclear aromatic hydrocarbons is coal-tar. 
Some of these compounds are also found in petroleum and other natural sources, 
and many are produced synthetically. Commercial utilization of these hydro- 
carbons has been confined essentially to the dyestuff industry. Among the 
polynuclears are compounds of physiological interest such as the carcinogenic 
or cancer producing hydrocarbons. 

Volume IV is a collation of all melting point, boiling point, density, and 
refractive index data available on polynuclear aromatic hydrocarbons. This 
survey shows that the opportunities for research on polynuclear aromatics are 
far from being exhausted. The thousands of known compounds represent only 
a small fraction of the theoretical possibilities. The physical data on the known 
compounds are so scanty that there is a great need for investigation of the 
physical constants of polynuclears. 

We are indeed grateful to the staff of John Crerar Library for valuable 
guidance in the location of material and for privileges granted in connection 
with use of the outstanding facilities of this institution. 

Deep appreciation is hereby expressed for the assistance of the Universal 
Oil Products Company and the author’s colleagues, Mary Alexander, Nancy 
Corbin, M. S. Beyt, and Madge Spiegler, in this collation and critical study of 
the physical constants of aromatic hydrocarbons. 

Gustav Egloff 

Chicago, 111., 

March 1, 1946 
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INTRODUCTION 


Foreword 

The fourth volume of Physical Constants of Hydrocarbons is a collation 
and evaluation of the physical constants of polynuclear aromatic hydrocarbons. 
The compounds included under this classification are fused ring hydrocarbons 
having at least one aromatic ring. 

The study conducted for this volume is a continuation of that made for 
Volume III. 1 References through April, 1945 were added to those collected 
concurrently with material for the previous volume. Details concerning the 
extent of literature coverage are explained in the Introduction to Volume III. 

Although thousands of polynuclear aromatic hydrocarbons have been pre- 
pared, these compounds represent only a minor fraction of the theoretical possi- 
bilities. A great number of the larger polynuclears have been synthesized in 
recent years particularly in connection with cancer research and other physio- 
logical problems. 

The present study also shows that the published data for many of the known 
compounds are insufficient for the identification of these compounds on the 
basis of physical properties alone. Identification of the carcinogenic and other 
higher polynuclear hydrocarbons has been markedly facilitated by the study 
of their ultraviolet, infrared, and Raman spectra. 

Critical evaluation of the data in Volume IV was limited by the paucity 
of data available from the literature. Fewer constants have been determined 
for the polynuclear aromatics than for the mononuclear aromatics and conse- 
quently, the tabulations in this volume are not made with the discrimination 
possible in Volume III. For example, in Volume IV, melting ranges of over 2° 
and boiling ranges greater than 5° have been recorded for many compounds be- 
cause these figures were the only ones available. Likewise, refractive index and 
density values for which temperature conditions were not stated in the literature 
appear in Volume IV. Many of these values have apparently been determined 
on the compound in the solid state, but a notation of the state of aggregation is 
included in the tabulations only when verified by the reference. 

The methods used in the calculation of the most probable values of constants 
are described in the Introduction of Volume III. The lack of data for the poly- 
nuclear aromatics makes it impossible to calculate “best values” for many of 
the compounds. Only melting point data are available on the greater portion 
of the polynuclears. Boiling point, density, and refractive index values have 
been determined for only a very few polynuclears and in most cases the number 
of values determined is too small to permit the calculation of constants of equa- 
tions representing them. 

1 Egloff, G., “ Physical Constants of Hydrocarbons,”- Volume IIIj Reinhold Publishing 
Corporation, New York, 1946. 
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NOMENCLATURE 


Nomenclature 

Inasmuch as the nomenclature used for the polynuclear aromatic hydrocar- 
bons in Volume IV does not rigidly follow any previously described system, it 
will be explained in the following discussion. “The Ring Index” 1 provides the 
only system sufficiently developed to permit the naming of the nuclei of all 
polynuclear hydrocarbons. Primarily an attempt is made to conform to these 
rules, but complications arising in the nomenclature of many derivative com- 
pounds necessitate departures from this system. Although the present study 
gives much evidence for the desirability of an entirely new system, the termi- 
nology herein is confined to that already in use. The nomenclature of this 
volume is also chosen with the intention of offering pictures of the structure 
which may be readily visualized. 

A nomenclature system of basically different character has been proposed by 
Van Arsdell and Egloff,* and another was partially elucidated by Clar. 3 Both 
of these systems provide methods for simplifying problems of nomenclature, 
but neither is broad enough in scope to be applied to all compounds. The pre- 
viously mentioned systems are compared in Table I. 

The nomenclature proposed by either Van Arsdell and Egloff or Clar is more 
scientifically systematic than that of Patterson or that used in this volume. In 
the Van Arsdell and Egloff system, the general term -zene prefixed by the ap- 
propriate Greek numerical term designates a straight row of fused rings and, 
when further prefixed by iso- y a fused structure of the phenanthrene type. Clar 
makes use of the general term - acme , with the appropriate prefix, to designate 
straight row fusions and the term - phene for phenanthrene type structures. By 
using Roman numerals to designate the number of rings in each row, Clar’s sys- 
tem can be extended to include compounds having one or more rings fused at an 
angle. According to Van Arsdell and Egloff, pen-fusions, as shown in example 
six, are defined by prefixing pen- to the -zene name. Despite the advantages of 
these systems, classical names such as phenanthrene, anthracene, and naphtha- 
cene are used in this volume to facilitate its use by scientists who are accustomed 
to thinking in terms of these names. 

The use of letters to denote ring fusions, a point at which the present volume 
diverges from Patterson and Capell, will be treated in detail under a discussion 
on numbering and lettering. In a few cases, the basic names preferred by these 
authors are objectionable. Essentially different ones, therefore, are used. For 
example, the name “benzonaphthene,” given to compound No. 6 in Table I, is 
scientifically ambiguous because the term “naphthene” is used indiscriminately 
throughout the literature to refer to several compounds and to a class of 
compounds. 

In order to classify the compounds and name them with any degree of con- 

1 Patterson, A. M., and L. T. Capell, “The Ring Index,” Reinhold Publishing Corpora- 
tion, New York, 1940. 

* Van Arsdell, P. M., and G. Egloff, “Nomenclature of Cyclic Hydrocarbons,” paper 
presented before the American Chemical Society, Atlantic City, September, 1941. 

•Clar, E., “Aromatische Kohlenwasserstoffe,” Springcr-Verlag, Berlin, 1941. 
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sistency, the name given in the literature is disregarded in many instances. 
Frequently the literature name bears no relation to the structure, is misleading, 

TABLE I 



Name used 
in 

Volume IV 

Patterson 

Egloff 
& Van 
Arsdell 

Clar 

Phenan- 

threne 

Phenan- 

threne 

Isotri- 

zene 

Triphene 

1,2-Benzo- 

anthra- 

ceno 

Benzo [a]- 
anthra- 

cene 

Isotetra- 

zene 

Tetra- 

phene- 

Pentacene 

Pentacene 

Penta- 

zene 

Pentacene 

1,2-Benzo- 

naph- 

thacene 

Benzo[a]- 

naphtha- 

cene 

Isopen- 

tazene 

Penta- 

phene- 

a, in) 

2,3,6, 7-Di- 
benzo- 
phenan- 
threne 

Dibenzo- 

[bh]- 

phenan- 

threne 


Penta- 

phene- 

(ii, id 

I 

Phenalene 

Benzo- 

naph- 

thene 

Peritri- 

zene 



or actually defines the compound incorrectly. The names* “phthalacene” and 
“isophthalacene,” for example, give no clue-to structure. 
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NOMENCLATURE 




The many names assigned throughout the literature to fluorene and its de- 
rivatives provide illustrative examples of faulty nomenclature. Fluorene is 
often called “diphenylenemethane,” a term applicable to more than one com- 
pound. The following structures, with which fluorene might be confused if 
named “diphenylenemethane”, are also reported . 1 When the name “di- 




7 -Methylenediphenylene 


5-Methylenediphenylene 


phenylenemethane” is qualified by o- y m- or p- it has structural significance, 
but even then may be confused with “mcthylbiphenylenes” which have also been 
called ‘diphenylenes . ’ ’ 



Fluorene or 2-mcthylbiphenylene 

o-Diphenylenemethane 


The diphenylene terminology is particularly misleading when used in refer- 
ence to fluorene derivatives. The following compound, which is named 
K^arnelley, T., J.*Chem. Soc. 37, 701 1880. 
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tf-phenethylfluorene in this volume, can be named as an ethane or propane ac 
cording to the various methods of notation found in the literature: 



l-Diphenylene-3-phenylpropane 

a-Diphenylene- 7 -phenylpropane 

or 

l-(9'-Fluoryl)-2-phenylethane 

a-9-Fluoryl-/3-phenylethane 


Among the incorrectly used names are chrysofluorene and dinaphthofluorenes. 
These terms imply a chryso- and two naphtho-fusions, respectively, on fluorene 
but are used almost exclusively in reference to benzo- and dibenzofluoienes. 



Chrysofluorene 
a - N aphthofluorene 
1,2-Benzofluorene 


/3 , /3-Dinaphthofluorene 
2, 3, 6,7-Dibenzofluorene 


The explanation of the nomenclature used in the present study begins with 
consideration of nuclear structures. The following compounds with the indi- 
cated numbering are used as standard nuclei from which more complicated 
structures are built: 


7 t 



4 

Indene 


[2, 3 -dihydro form: Indane) 




Naphthalene 


8 9 I 



5 4 

Fluorene 



Acenaphthylene 
(1,2-dihydro form: Ace- 
naphthene) 
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The least hydrogenated forms are considered parent except for the specified 
dihydro forms of indene, acenaphthylene, phenalene, and cholanthrylene. The 
largest of these nuclei contained in a given compound is considered as the nuclear 
structure of that compound. For example, the following structure is named 6- 
methylchrysene in preference to l,2-benzo-3-methylphenanthrene. 



C 

6-Methyl chrysene 


Because anthracene is a larger nucleus then fluorene, 2, 3-(3',2'-indo) -anthra- 
cene rather than 2,3-(3',2'-naphtho)-fluorene is assigned to the following 
structure. 



2, 3-(3', 2'-Indo) -anthracene 


Exception to this ruling is made, however, when the exception results in a 
decided simplification of the name. Prime numbering, for example, can be 
eliminated by naming the following structure 1,2,3,4-dibenzofiuorene instead 
of 9 , 10-(2' ,3'-indo)-phenanthrene. 



1 , 2, 3, 4-Dibenzofluorene 


Likewise, 2, 3-cyclopentano-5,6-benzo-7-methyl phenalene includes only one set 
of numbers while cyclopentano-[a]-(6'-methylbenzo)-[de]-3-hydroanthracene 
necessitates the use of letters and two sets of numbers. 


8 


NOMENCLATURE 



2, 3-Cyclopentano-5, G-benzo-7-methylphenalene 

When two parent nuclei of the same size are possible, the one having the 
greatest number of rings in a horizontal row is chosen as the parent nucleus. 
For example, 1,2-benzoanthracene is preferred to 2,3-benzophenanthrene. 



1 , 2-Benzoanthracene 

Many authors number compounds such as 1,2-benzoanthracene with a single 
set of numbers. 



1 , 2-Benzoanthracene 1 

Although this system is advantageous in many respects, it brings in complica- 
tions when derivative compounds are named. According to this plan, a methyl 
radical substituted on the benzo group has the number 2-, 3-, or 4- which is 
ambiguous because 1- and 2- are also used to describe the position of the benzo 
group on anthracene. 

The positions of fused substituents cannot be indicated by numerical nota- 
tions with simplicity when more than one side of the substituent is common to 
the parent nucleus. In these cases, letters designate the sides of fusion. The 
letter “a” represents the side between the 1- and 2-positions, “b” the next side 

1 Patterson, A. M., and L. T. Capell, “The Ring Index,” Reinhold Publishing Corpora- 
tion, New York, 1940. 
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of the formula and so on in alphabetical order. The positions described by 
letters are illustrated in the following: 



When a compound has two or more fused substituents, only one of which can 
be designated by numbers, letters are used for all. 



Benzo- [a]-cyclopentano- [cd]-pyrene 
not 

1 , 2-Benzocyclopentano- [cd ]-pyrene 


When all fused substituents are fused to only one side of the nucleus, the posi- 
tions are indicated by numbers rather than letters. 



1 , 2-Benzo-4, 5-cyclopentanopyrene 
not 

Benzo- [a ]-cyclopentano- [e )-pyrene 


All fused substituents other than benzene which require the use of letters, must 
have a second series of letters or a set of numbers to indicate the positions of 
carbons relative to the substituent itself. These positions are stated in numbers 
and are inscribed within brackets preceding the letters used to designate the 
position of fusion on the nucleus as illustrated in the following examples. 



Indo- [3 , 2 , 1 -de ] -anthracene 
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Naphtho- [3,2, 1-bc ]-cholanthrene 


All numbering and lettering is clockwise except for a few instances which 
will be explained later. 1 The initial point of numbering on the substituent 
nucleus is situated so that the carbon atoms common to both the parent and 
substituent nuclei have the lowest possible numbers consistent with standard 
numbering. Thus the nomenclature for the following structures is: 



1 , 2- (3'-Methylbenzo) -anthracene 
not 

6 , 7- (3'-Methylbenzo) -anthracene 



1 ,2-(3',2'-Naphtho)-pyrene 
not 

6 , 7- (3 ' , 2'-N aphtho) -pyrene 


For spiro compounds, essentially the same rules apply and the spiro atom is 
assigned the lowest possible number. 



Spiro [3-methylindanc-l , 1 '-cyclohexane ] 
hot 

Spiro [l-methylindane-3 , 1 '-cyclohexane ] 


Counterclockwise numbering is used for substituent nuclei when clockwise 
numbering involves a change in the standard numbering. For example, the 
use of clockwise numbers for the indo-substituent of 2,3-(2 , ,3'-indo)-fiuorene 
would involve numbering the saturated carbon as 3'- rather than 1'-, the standard 
position. 

1 See Patterson and Capell, “The Ring Index” p. 24. The formula for 7-benz-[de]- 
anthracene is numbered clockwise but lettered counterclockwise. Many examples similar 
to this are found in the names of preference given in “The Ring Index.” 
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2,3-(2',3'-Indo)-fluorene 

The principle of assigning the lowest possible numbers or letters to substi- 
tuents is followed in this volume as it is for the mononuclear aromatics. For 
detailed explanation of alkyl and alicyclic derivatives, see the Introduction to 
Volume III. The problems encountered in numbering the various nuclei of 
this volume complicate somewhat the general application of the system used for 
the mononuclears. The nuclear systems must be numbered in accordance with 
the previous discussion before the rules for using lowest possible numbers are 
applied. In this volume, there is an exception to this rule. When a partially 
hydrogenated nuclear structure can be numbered from more than one starting 
point, the hydrogenated positions are always assigned the lowest numbers. In 
the naming of the compound, these hydrogen atoms are designated immediately 
preceding the name of the nuclear structure even though the numbers referring 
to other substituents are higher. 




7,8,9,10-Tetramethyl - 1,2,3,4-tetrahydro- 
naphthacene 
not 

1,2,3,4-Tetramethyl - 7,8,9, 10-tetrahydro- 
naplithacene 
nor 


1,2,3, 4-Tetrahydro - 7,8,9, 10-tetrame thy 1- 
naphthacene 


This rule is not followed, however, when assignment of lowest numbers to the 
hydrogen atoms involves changing of the standard numbering of a ring system. 



4 , 5-Di hydroacenaphthylene 
not 

1 , 2-Dihydroacenaphthylene 


Frequently in the literature, a cyclane fused to an aromatic nucleus was 
names as a cycleno-compound. Although the side common to the nucleus and 
the substituent has, at least in some of the resonance structures, a double bond, 
the substituent is called cyclano- in this volume. For example, the following 
structure is named 1,2-cyclopentanophenanthrene even though it is frequently 
referred to as a 1,2-cyclopentenophenanthrene in the literature. 



1 , 2-Cyclopentanophenanthrene 
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Assuming other resonance structures of phenanthrene, a double bond will not 
always exist on the common side. 


Two other resonance structures for 1,2-Cyclo- 
pentanophenanthrene 

By naming the five carbon ring cyclopentano-, confusion is avoided with such 
structures as 1 ,2-(cyclopenten-3 , -o)-phenanthrene. 


1 , 2- (Cy clopenten-3'-o) -phenanthrene 


If cyclopenteno- were used for the former structure, cyclopentadieno- would 
necessarily be used for the latter. 

The notation of all possible resonance structures is not practical for this 
publication. Inclusion of double bonds in the formulae, however, is necessary 
to indicate the extent of saturation. Double bonds are, therefore, assigned 
arbitrarily in order to distinguish partially hydrogenated compounds from the 
others. 

Peri - fused benzene ring structures, of which phenalene is the simplest, always 
have one saturated carbon atom. 


Phenalene 






In this study, the name given to such compounds, except for those included in 
the list of nuclear structures, specifies the saturated carbon atom by prefixing 
the appropriate number to -hydro-. For example, the following compound is 
named benzo-[cd]-5-hydropyrene. 



Benzo- [cd ]-5-hydropyrene 



ORDER OF TABULATING COMPOUNDS 
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Order of Tabulating Compounds 

The order used for the tabulation in this volume will be explained to facilitate 
the location of compounds. Constants have been determined on a wide variety 
of nuclear structures and derivatives thereof. For only a few nuclear struc- 
tures, however, have sufficient derivatives of one type (i.e. alkyl, alkenyl, phenyl, 
diphenyl, etc.) been prepared to warrant the classification of these into a separate 
section. Consequently, a highly arbitrary system is devised for the classifica- 
tion and the order of listing compounds. 

All compounds having a common empirical formula are classified in one 
group. These groups are numbered with Roman numerals and listed in order 
of decreasing hydrogen content. All compounds of empirical formula CJUn-s, 
for example, are tabulated under I; compounds of formula C n H 2n -ioare listed 
under II, etc. 

Groups I through XV are divided into sections denoted by Arabic numerals. 
These subdivisions are made when a lengthy scries of compounds having a single 
nuclear structure or very similar nuclear structures is found. The section in- 
cluding the smallest nuclear structure is tabulated under 1., the next under 2., 
etc. Thus under Group VII are listed: 

1. Indene derivatives of empirical formula C n Il 2 n- 2 o- 

2. Naphthalene derivatives of empirical formula ( ’ n H 2 n- 2 o. 

3. Cyclanoanthracenes and their alkyl derivatives. 

4. ( -ydanophanenthrenes and their alkyl derivatives. 

5. Miscellaneous polynuclears of empirical formula C n II 2n - 2 o- 

When nuclei of two or more sections are of the same size, the section composed 
of derivatives of the nucleus having the longest straight row of rings precedes 
the others. Under Group IX, for example, section 5 is naphthacene and its 
alkyl derivatives, section 6 is chrysene and its alkyl derivatives, etc. 

Except for sections entitled miscellaneous and a few sections in which general 
classification is simplified by listing together such similar compounds as anthra- 
cene and phenanthrene derivatives, the compounds of one section have a common 
nucleus. The compounds are listed in these sections: 

1. In increasing order of carbon content, i.e. Ci 2 compounds precede O w 
compounds etc. 

2. In order of increasing number of substituents, i.e. propyl precedes methyl 
plus ethyl which precedes trimethyl. 

3. In order of increasing complexity of substituents, i.e. n-butyl precedes 
sec-butyl which precedes tert- butyl. For more detailed explanation see 
Introduction to Volume III. 

4. In order of increasing numerical sum of the numbers describing substituent 

positions, i.e. 2,3, 5-trimethylnaphthalene precedes 1,2, 8-trimethyl- 
naphthalene. If the sum is equal, the compound bearing the lowest num- 
ber is placed first, i.e. 1,4-dimethylnaphthalene precedes 2,3-dimethyl- 
naphthalene. , 

The order of tabulating compounds in the miscellaneous groups or sections 
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is more complicated. These hydrocarbons are listed primarily in order of in- 
creasing carbon content. After this qualification has been fulfilled, the general 
order follows: 

1. In order of increasing number of rings, i.e anthracene derivatives precede 
hexahydronaphthaccne derivatives which precede decahydropentacene etc. 




(2) 1 , 4-Diethyl-l , 2 , 3 , 4, 5 , 12-hexahy dronaphthacene 



(3) 1 , 2 , 3 , 4 , 4a , 5 , 7 , 12 , 14 , 14a>Decahydropentacene 

2. In order of increasing size of rings, i.e . a compound having one five- and 
two six-membered rings precedes one having one five-, one six-, and one 
seven-membered rings which precedes one having three six-membered 
rings. 



(1) 1,2,3,4-Tetrahydrofluorene (1-5C and 2-6C rings) 



(2) Cycloheptano-[cd]-indene (1-5C, 1-6C and 1-7C rings) 



ORDER OF TABULATING COMPOUNDS 
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(3) 3a,4-Dihydrophenalan (3-£C rings) 


3. In order of increasing number of rings fused at angles, naphthacene 
precedes chrysene which precedes triphenylene, etc. 



(1) Naphthacene 



(3) Triphenylene 


The foregoing general principles, however, are not sufficient for determining 
order in every case. Further discussion follows to clarify^special problems which 
arise after the general piinciples have been followed. 

Benzhydrylpolynuclears precede polynuclear biphenylylmethane. For ex- 
ample, 9-benzhydrylanthracene precedes 9 -anthiyl-p-biphenylylmethane. 
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(1) 9-Benzhydrylanthracene (2) 9-Anthryl-p-biphenylylmcthane 

Biaryls are listed preceding diarylaliphatics, i.e., 2-mcthyl- 1 , 1 '-binaphthyl 
precedes di-1 -naphthylmetliane. 



(1) 2-Methyl-l,l'-binaphthyl (2) Di-l-naphthylmethane 

Diarylaliphatics, however, precede dialkyldiarylaliphatics. Thus l,4-di-(l'- 
indenyl)-butane is listed before l,2-di-[l'-(2'-methylindenyl)]-ethane. 




ORDER OF TABULATING COMPOUNDS 
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When two polynuclear nuclei have the same carbon structure, the least hy- 
drogenated nucleus is tabulated first. As an illustration, 1-ethylindene precedes 
1-ethenylindane. 

C— C 

0 -> 

(1) 1-Ethylindene 

Spiro compounds follow others having rings of equivalent number and 
size. Both 7-methyl-5 , 6-cyclohexanoindene and spiro [indenc-1 , l'-cyclohexane ] 
have fourteen carbon atoms and are named with reference to indene as the largest 
nucleus. They also have an equivalent number of rings of the same size. Ac- 
cording to our arbitrary decision, the spiro compound is listed last. 



(1) 7-Methyl -5, 6-cycloliexanoindene (2) Spiro Jmdene-1,1 -cyclohexane] 

(1-5C and 2-6C rings) (l^C and 2-GC rings) 

In the assignment of positions in the present tabulation, endo- and bicyclo - 
structures are considered to be two rings. A dibenzocyclooctene, t he l of ore, 
would precede a dibenzobicyclooctane because the latter has fdur rings (2-5C 
and 2-6C) while the former has only three rings (1-8C and 2-GC). 


C=C 



(2) 1-Ethenylindane 



(1) 1,2,3, 4-Dibenzocyclooctene-5 (2) 2,3,6,7-Dibenzobicyclo-[3,3,0]-octane 

When two compounds have the same number of rings of the same size, but 
are not named as derivatives of the same nucleus, the compound having the 
name with the smallest parent nucleus is tabulated first, tor example, benzo- 
[a j-cyclopentano- [de ]-4a , 9 , 9a , 10-tetrahydroanthracene precedes 5a , G , 12b , 12c- 
tetrahydrocholanthrene. 
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(1) Benso-[a]-cyclopentano- [de ]-4a,9 , 9a, 10- (2) 5a,6,12b,12c-Tetrahydrochalanthrene 

tetrahydroanthracene 

When two compounds have nominally identical ring structures, but one 
compound has a larger ring structure because of the difference in position of a 
fused substituent, the compound having the least total substituents is recorded 
first. For example, l,2-cyclopentano-3-methylphenanthrene precedes cyclo- 
pentano- [jk ]-l , 2 -dimethylphenanthrene. 



(1) 1,2- Cyclopentano - 3 - methyl - 
phenanthrene 


(2) Cyclopentano- [jk ]-l , 2-dimethylphen- 
anthrene 


A review of the Introduction to Volume III is suggested to clarify the order 
of tabulation of compounds when aliphatic and alicyclic substituents are 
involved. 


I. BENZOCYCLANES, C n H 2n _ 8 

1. Indane and Its Alkyl Derivatives 

2. Tetrahydronaphthalene and Its Alkyl Derivatives 

3. Higher Benzocyclanes 



1. INDANE AND ITS ALKYL DERIVATIVES, C„H 2n _ 8 


CsHio 


Indane 

(Hydrindenc) 



M. P., °C 

-51.4 12 

B. P., °C @ 760mm 
177 

176- 180 44 

177. 5- 178. 5 13 

177- 178 30 

175. 5- 177. 5 53 
177. 0 33 

^7714 , 27 - 29 

17G-177 34 

176- 176. 5 62 
176. 25 33 
176 2, 47 
174-176 19, 23 

177- 181 77 1 28 

177-178 7G4 25 

176-176.5 762 22 

174-174.5 751. 5 28 

176-176.5 742 8 


D 


20 

4 


79.0 

51 

66.5 

55 

0.9639 13 


29 12 

1498 

13 21 

1140 


0.9645* 

0.8942 

0.9378 

0.9560 

0.9599 

0.9507 


100 ° 18 
50° 13 
25° 40 
25° 40 

D\\ **' M 



0.9559 

0.9582 

0.9536 

0.9601 

0.9611 

0.9547 

0.96250 

0.957 

0.9570 

0.960 

0.9645 

0.95980 

0 . 9606 

0.9681 

0.9646 

0.9723 

0.9G56 

0.9732 

0.9813 

1 .5381* 

1 .5383* 3 

1.5352 

1.5355 

1.5351* 

1.5382 

1.53877 

1.5381 

1.53877 

1.53896 

1.5407 

1.5303* 

1.53394 

1.53394 

1.53431 

1.53431 


D 26 84 
26 

D 25 88 
26 

r^lO 88, 84 
-'-'20 

D 20 83 
20 

D 20 84 
20 

19.5° 83 
16.4° 83 
15° 22. 62 
7~» 16 38, 34 

U 16 

D 16 19 
16 

D 15 33, 84 
16 

10.6° 33 

n>® 8< 

■Ltio 

r, 10 83, 84 
o 

r,6 33 
•'-'6 

Dt 33 

Dt 33 

D\ 33 

0 ° 13 


25° 40 
25° 40 
20 . 8 ° * 
20.7° 12 
19.25° 84 
17.9° 21 
16.4° 88 
15.95° 84 

15 ° 13 


„ 20.8 9 

19.26 34 
»Hcc 
13.4 83 

«Ho 

16.96 84 

„10.e 88 


20 



21 


C,Hi, 


1.5471 3 


20.8 9 
n lI0 

1.55114 


19 25 34 
n U(3 

1.55114 


16 4 33 
n U(3 

1.55105 


15 95 34 

1.55105 


10 6 33 

1.56136 


..19 25 34 

n H? 

1.56136 


16.4 33 
n ii 7 

1.56154 


15.95 34 

Ully 

1.56154 

(a) 

10.6 33 
tiny 


(a) Refractive indices at other lines 
are found in references 33, 34. 


C,„H 


ion 12 


1-Methylindane 


C 




i 

°C @ 760mm 
186-1 87 31 
182-183 16 

182 47 


60-64 

12 40 

60 

1Q40 

0.940 37 

0.9402 40 

0.9407 31 

0.9383 

25° 40 

0.947 

o 

O 

CM 

0.9661 

16° 46 

1.5222 40 

1.5260 37 

1.52742 31 

1.5204 

25° 40 

1.53938 

16° 46 


2-Methylindane 


C 


B. P., °C @ 760mm 


183-185 

747 !0 

70 

10 40 

69 

1Q37. 40 

0.932 37 

. 

0.9317 

25° 40 

0.9318 

23° 40 

0.9321 

22 ° 40 

0.9034 

J-.17 20 
L) o 

1.5235 37 

1.5189 

25° 40 

1.5200 

23° 40 

1.5224 

22° 40 



4-Methylindane 



I 


C 

B. P., °C @ 760mm 
203 24 

dT 

0.9350 24 


S-Methylindane 



B. P., °C @ 760mm 
_ « 


11 ** 



C 10 Hl2 


22 


Df 

0.9494 36 

»? 

1.5332 35 


CuH 


liJn-u 


1-Ethylindane 


Dt 


,20 


n 


20 


C— C 





, °C @ 760mm 


212 3 * 


84 

1 2 40 

0.9348 

25° 39 

0.9346 

23° 40 

1.5202 

23° 40 

1.52286 

. 26 89 

n He 


B. P., °C @ 760mm 

125-130 43 s 

71-72 2.5* 


1 , 1-Dimethylindane 


C C 



B. P., °C @ 760mm 


1 ,2 -Dimethy lindane 


C 





2-Ethylindane 



B. P., °C @ 760mm 

86 12 40 

Df 

0.9266 24° ^ 

n? 

1.5160 Vl ° 40 


4-Ethylindane 



B. P., °C @ 760mm 

79.80 10 37 

Df 

0.927 37 

20 

»D 

1.5186” 


2 ,4-Dimethylindane 



B. P., °C @ 760mm 

105-106 25 4 

100-105 23 s 



4 , 7-Dimethylindane 


C 



B. P., °C @ 760mm 

94-97 10 37 

'94 10 36 

Df 

0.949 37 

n f 

1. 5342 s7 
1 . 5346 s * 


C12H16 

1 -Isopropylindane 

C— C— C 





B. P., °C @ 760mm 

98-100 17 10 


4-Isopropylindane 



1 », « 


1 -Methyl-1 -ethylindane 

C C— C 





B. P., °C @ 760mm 
218 39 
dT 

0.9232 

20 

1.51563 


n 


25° » 


26 69 
«Ue 


5-Methyl-6-ethylindane 

C— C 



B. P., °C @ 760mm 

112-116 11 A 

1,1, 2 -Trimethy lindane 

C C 

V 7 c 




B. P., °C @ 760mm 
208 1 ' 11 


D? 


n 


20 


0.919 11 


1.5137 11 


1,3, 5-Trimethylindane 
C 



B. P. ( °€! @ 760mm 
88-90 



c«h 14 


24 


B. P., °C @ 760mm 

98-99 14 61 

n|° 

1.5206“ 


1,5, 7-Trimethylindane 



B. P., °C @ 760mm 

104-106 14 60 

»? 

1.5231 25° 60 


C13H18 

x-Butylindane (a) 

B. P., °C @ 7G0mm 
238 32 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


2 , 2 -Diethylindane 



B. P., °C @ 760mm 


118 

16" 

0.9162" 

0.9295 

13.4° 45 

1.5135 

25° 17 

1.51406 

13 4 45 
n Ua 

1.52792 

13.4 45 
n H/3 

1.53643 . 

IZA 45 

1.51820 

„18.4 45 
n He 


2 -Ethyl-4 , 7-dimethylindane 

C 



1 

c 


B. P., °C ® 760mm 

84-85 0.1 49 


1.5207 22° 49 


1,1,3 , 3-Tetramethylindane 



B. P., °C @ 760mm 
206-209 1 


C14H20 

1 , 5-Dimethyl-3-isopropylindane 
C 


C 



c— c 


c 

B. P., °C @ 760mm 


115-16 

10“ 

1.5179 

21°“ 



25 


CmHio 


1 -Isopropyl-4 ,6-dimethy lindane 

C— C— C 


2,2, 5-Triethylindane 


y ' 



c— c 


c— c 


B. P., °C @ 7COmm 
118-120 

20 

»» 

1.5215 


22.5° 48 


2-Isopropyl-4 , 7 -dimethylindane 


C— C 



M. P., °C 
23-24 41 

B. P., °C @ 760mm 
108-110 


2 ,2-Diethyl-5-methylindane 



C— C 


C— C 


B. P., °C @ 760mm 
123-127 
D? 

0.9197 


0.9178 

0.9250 

1.51081 
1.51323 
1.52320 
1 .52679 
1 .53242 
1.53522 
1.51473 
1.51741 


16.2° 48 
14.05° 48 


16.2 45 
n II« 

14.05 45 
n lla 
^ 16.2 45 

n m 

14 05 45 

n ua 

18 2 45 
U Hy 
14.05 45 

nny 

16 2 46 
n llQ 
14 05 45 

ftlle 


1,2, 7-Trimethyl-4-isopropylindane 



21.5° 16 


c— c— c 

B. P., °C @ 760mm 

154-155 29 7 

Df 

0.9250 D\l 7 

20 

K 

1.5112 25° 7 

2 , 2 -Diethyl-4 , 6-dimethylindane 
c . C— C 


C— C 



1.51055 16 



CuHj2 


26 


B. P., °C @ 760mm 
265-270 1 * 
260-265 1 * 


2 , 2 -Diethyl-4 , 7 -dimethy lindane 

C 

C— C 
— C 


B. P., °C @ 760mm 

140-141 13 16 

Df 

0.923 16 

w d° 

1.51592 18 



1 , 1 , 3 , 3 , 4 , 6 -Hexamethylindane 


C C 



B. P., °C @ 760mm 


114-117 

13 43 

0.901 

31° 48 

0.905 

n 31 43 

1.5100 

28.5° 


Ci 7 H 2 , 

2 -Methyl- 6 -indanylheptane 

C— C— C— C— C— C— C 





B. P., °C @ 760mm 


100-102 

0 . 2 " 

Df 


0.9083 

19040 

nf 


1.5065 

19° 40 


2,2,5, 6 -Tetraethylindane 



Df 

0.9246 

14.35° 48 

20 

1.51582 

14.35 45 

» Ha 


1.52935 

„ 14.36 45 

n m 


1.53776 

14.35 45 

Kn y 


1.51998 

14.35 45 
w He 


2 , 2 , 5-Triethyl-4 , 7-dimethylindane 
C 



B. P., °C @ 760mm 

163-164 14 17 

Df 

0.916" 


1.51592" 



27 


CijHjo 


CmHjo 


2 , 2 , 4 , 5 , 6-Pentaethylindane 



C 

Df 

0.9234 14.1° 46 


1.51702 n\it 45 

1.53043 «nV 46 

1.53878 nJrV 46 

1.52115 nnV 45 


C21H34 

2 , 2 ,4 , 5 , 6 , 7-Hexaethylindane 

C— C 



C— C 

/ 

"c— c 


n 


20 


0.9263 

1.51856 

1.53198 

1.54022 

1.52265 


14.3° 45 


14.3 4 o 

14 3 45 
n ll& 

14.3 45 
n\ly 
„ 14.3 45 
Wile 


C2&H42 

1 -n- Hexadecylindane 

C-(C)i4-C 


I 




M. P., °C 
33. I 42 

B. P„ °C @ 7 60ram 


206.5 

o 

o 

& 

191.5 

0.50 42 

0.8333 

98.9° 42 

0.8587 

a* 

O 

O 

to 

0.8738 

37.8° 42 

1.4941 42 

1.4863 

40.0° 42 

1.4902 

30.0° 42 
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2. TKTRAHYDRONAPHTIIALENE AND ITS ALKYL 
DERIVATIVES, C„H 2n _ 8 


C10H12 

1,2,3, 4-Tetrahy dronaphthalene 
(Tetralin) 



M. R, °C 
-35 .8 
-30 — 27 60 
— 30 51 ’ 52 

— 3133 

-35.0 ± 0.5 23 
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CioHu 


-36.22(a) 88 
— 36.3 12 - 13 

B. P., °C @ 760mm 


207.4 

208 s6 ' 33 - 81 • 53 

206-208 60 

205- 208 6 ' 62 ■ 67 

207. 66 38 

207. 6 64 

207. 3 23 

207. P 8 

207. 0 12 

207 14> 79 

206. 6-207. 0 18 

206. 5- 207. 0 82 

206.5- 207 37 

206- 207 47 

205-207 (b) 

2O0W. 21. 34, 48. 61, 83 

201-20G 30 

205. 4-205. 8 32 
205. 7 62 

205 (c) 

204-205 9 - 41 • 49 ■ 81 
207.6 

768. 66 23 

206-207 

764 70 

207 

763 77 

206.8 ± 0.2 

759 7 

206.5 

755 60 

206.6 

751. 28 23 

206.2 

740 23 

204-205 

722 4 

204.0-204.5 

716.3 82 

204.5-205 

71G 3 

205-207 

708 2 

167.5 

273 23 

150.0 

162 23 

148.6 

147. 2 19 

140.0 

118 23 

126.9 

76. 0 23 

126.6 

67. 8 19 

116.8 

52. 5 23 

105.2 

36 ,s 


103.0 

30 28 

100-101 

25«° 

101.1 

22. 8 19 

96 

21« 4 

93.8 

20 28 

90.8-91.2 

1765, 70 

89 

1220 

75.5 

7 2 » 

75.1 

7.1 19 

74.4 

7.0 19 

71-72 

6 41 

54.0 

2.2 19 

52-55 

246 

49.4 

1.9“ 

48.9 

1.9 19 

46.6 

1.7 19 

65.0 

0.83 36 

41.8 

0.7 19 

40.8 

0.7‘ 9 

40.1 

0.6 19 

39.3 

0.5 19 

25.0 

0.40 36 

20 

0.263 60 

20 

0.26 60 

-1.2 

0.0235 36 

-2.4 

0.015 36 

0 .9702 


0.96G 34 - 83 


0.96G3 77 


0.9681 45 


0.9705 38 


0.9706 66 


0.9707 18 


0.97 1 00 , 67,71 


0.9712 82 


0.9714 77 


0.972 47, 93 


0.973 22, 31 


0.8496 

179.6° 28 

0.851 

170® m 

0.8718 

150.0° 28 

0.892 

. 120° 22 

0.9072 

100° 18 



CioHi* 


30 


0.9210 

84.0° 23 

0.924 

80° 22 

0.9257 

78.45° 23 

0.9272 

75° 23 

0.939G 

60° 23 

0.913 

50° 15 

0.94G4 

50° 23 

0.94G9 

50° 18 

0.949 

50° 22 

0.95G7 

36.7° 23 

0.9G38 

27° 27 

0 . 9652 

25° 23 

0.9G59 

25° 5 

0.9665 

25° 38 

0.9666 

25° 41 

0.9675 

25° 28, 30 

0.9678 

25° 28 

0.9658 

24 7° 23 

0.965 

21.5° 16 

0.9694 

21. 4° 70 

0.9729 

20. 2° 31 

0.9735 

t-,20 24 

1 Ha 

0.975 

t\20 36 
^20 

0.9732 

18.0° 70 

0.9734 

17.8° 70 

0.9738 

17.6° 70 

0.9718 

17° 74 

0.9737 

17° 8 

0.9731 

15.1° 23 

0.9698 

15° 15 

0.972 

15° 67 

0.974 

15° 78 

0.975 

25° 43, 58, 

0.977 

15° 63 

0.9774 

15° 68 

0.9743 

13.5° 23 

0.97572 

13.35° 49 

0.9745 

13.3° 23 

0.97634 . 

11.9° 49 

0.9842 

2° 23 

0.9825 

0° 60 

0.984 

0° 34 

0.9866 , 

0° 18 

0.984 

D°o 8t 


1.5397 77 
1.5402 34 - 40 - 83 
1.54161 38 

1 .5427 76 

1. 54282 s2 

1.5429 s5 

1.5430 47 

1.5434 71 
1.5437 s7 
1.5438 18 
1.5439 19 

1.5441 77 

1.5442 71 

1.54493 16 

1.646“ 

1.54638 15 

1.54678 18 

1.487 

170° 22 

1.507 

120° 22 

1.524 

80° 22 

1.537 

50° 22 

1.5392 

25° 28 

1.53952 

25° 38 

1.5396 

25° 28 

1.5408 

25° 30 

1.5410 

25° 41 

1.54222 

21.4° 70 

1.54605 

20.6° 31 

1.54614 

20.2° 31 

1.5443 

19.9° 24 

1.54511 

17 8 ° 70 

1.54529 

17 6° to 

1.5468 

17° 8 

1.5465 

15° 18 

1.5481 

15° 88 

1.55200 

13.35° 49 

1.55312 

11.9° 49 

1.51140 

78.1 17 
“ Ha 

1.53496 

26 38 
«Ha 

1.53765 

21.4 70 

1.54612 

20.6 31 

1.54181 

20.2 81 
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CioHu 


1.53703 

20 88 

1.54021 

17.8 70 
^Ha 

1.54057 

17.6 70 
%a 

1.54703 

13.35 49 

1.54819 

11.9 49 

%a 

1.52700 

78.1 17 
WH/3 

1.55097 

25 88 
^H/3 

1.55405 

21.4 70 
^H/9 

1.55853 

20.6 31 
n H0 

1.55869 

20.2 81 

1.55326 

20 38 
n H/3 

1.55709 

17.8 70 

1.55734 

17.6 70 
n U0 

1.56533 

13 35 49 
n YL0 

1.56656 

„U-9 49 
n H0 

1.53685 

78.1 17 

n Hy 

1.56424 

21.4 70 
to Hy 

1.56907 

..20.6 31 

n Hy 

1.56914 

20 2 31 
n Hy 

1.56765 

17.8 70 

tojly 

1.56782 

17.0 70 
n Ily 

1.57838 
tional Data 

11.9 49 
n Hy 

^ = -0.0007761 

at 

(0 to 50 C C) 


(a) This constant was given as a 
freezing point in the literature. 

(b) The boiling point 205-207 is 
found in references 1, 29, 43, 50, 
58, 59, 66, 68, 69, 76, 80. 

(c) The boiling point 205 is found in 
references 11, 20, 39, 40, 42, 53, 
56, 72. 
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C„Hu 


C n H 14 

1 -Methyl- 1 ,2 ,3 ,4-tetrahydronaphtha- 
lene 


C 



B. P., °C @ 760mm 


218-219 44 

153-155 

55 1 

0.9536 

25° 44 

0.9546 

25° 44 

0.9547 

25° 44 

1.53316 

n 25 44 

1.53332 

25 44 

Wile 

1.53366 

25 44 
n IIe 


M.P.,°C 

-23.02 (a) 34 

B. P., °C @ 760mm 
234.4 45 
234.35 34 

184.98 217.2 34 

143.76 57.3 34 

dT 

0.9720 34 

0.9682 25° 34 

1.54395 34 

1.54190 25° 34 

1.53738 n£, M 

1.53937 nf l(X u 

1.55325 riH 5 / 4 

1.55536 nh 0 / 4 

(a) This constant was given as a 
freezing point in the literature 


2-Methyl-l ,2 ,3 ,4-tetrahydronaph' 
thalene 



B. P., °C @ 760mm 
220 - 222 47 

221 * 

220 ** 

218-220 32 

99-101 13 3 


5-Methyl-l ,2 ,3 ,4-tetrahydronaph- 
thalene 



6-Methyl-l , 2 ,3 ,4-tetrahydronaph- 
thalene 



C 

M. P., °C 

-39.92 (a) 34 
B. P., °C @ 760mm 
229.03 34 
229.0 45 
224-226” 

179.91 217.2 34 

138.75 57.3 34 

D? 

0.950” 

0.9537 34 
0.9500 
0.9541 

20 
n o 

1.5328 21 


25° 34 
15.1° » 



CuH m 


34 


1.535 s7 


1.53572 34 


1.53365 

25° 34 

1.53719 

15.1° 27 

1.52920 

25 34 
^Ha 

1.53115 

2° 34 
%a 

1.53316 

15.1 27 
n K a 

1.54498 

25 34 

1.54706 

20 34 
n W3 

1.54907 

16.1 27 
n H$ 

1.55897 

15.1 27 

nn 7 


(a) This constant was given as a 
freezing point in the literature. 


x-Methyl-1 ,2 ,3 ,4-tetrahydronaph- 
thalene (a) 

B. P., °C @ 760mm 

115-117 15 2 

Dl° 

0.9368 43 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1.5388 89 

1.52992 ng e 44 

1.52999 MhV 4 

2 -Ethyl- 1 , 2 , 3 , 4 -tetrahydronaph- 
thalene 

C— C 



°C @ 760mm 


237 sl 


235-235.5 

73 1 30 

63-65 

0.5 38 

0.9401 

15.5° 30 

0.9447 

15° 31 

0.9515 

T-vO 30 

u 0 

0.9542 

T)°o n 

1.5250 

15.5° 30 

1.5287 

15° 31 


6-Ethyl-l ,2 ,3 ,4-tetrahydronaph- 
thalene 


C12H16 

1-Ethyl-l ,2 ,3 ,4-tetrahydronaph- 
thalene 



B. P., °C @ 760mm 


237-238 44 


241.5-243.5 

739 8 » 

0.9529 8 * 


0.9498 

25° 44 

0.9511 

25° 44 



., °C @ 760mm 
245-246 27 
239-239.5 

736 30 

127 

2132 

0.948 27 

0.9499 

17.6° 27 

0.9608 

15.5° 30 

0.9733 

D° 0 *° 

1.534 27 

1.53474 

17.6° 27 



1.5350 

15.5° 30 

1.53072 

17.6 27 

n K a 

1.54627 

*170 27 

1.55594 

17 6 27 
n lly 

x-Ethyl- 1,2,3, 4-tetrahydronaph- 

thalene (a) 


B. r., °C @ 760mm 


244 s 


119-120 

12 s 

121-122 

10 3 

Z>f 


0.9632 

17° 8 

„ 20 


n D 


1.5414 

16° 6 

(a) The ethyl group may be in either 

the 2- or 6-position 


1 , l-Dimethyl-l ,2 ,3 ,4-tetrahydro- 

naphthalene 


C 

C 



B. P.,°C @ 760mm 



220-222 

761 8 


98 

10 8 

Df 

0.9474 

25° 8 

»? 

1.52736 

25° 8 


1 ,2-Dimethyl-l ,2 ,3 ,4-tetrahydro- 
naphthalene 

C 



B. P., °C 760mm 


235“ 

123.5-124.5 

ipo 

0.988 50 

0.9433 

25° 44 

0.9841 

23.8° 60 

0.9847 

23.5° 60 

1.5593 s0 

1.55762 

23.8° 50 

1.55298 

23 8 60 

1.57082 

23 8 60 
^110 

1.58195 

a 23.8 50 
riii y 

1.52652 

25 44 
^He 


2, 2 -Dimethyl- 1 ,2,3,4-tetrahydro- 
naphthalene 



B. P., °C 760mm 


123 

34« 

104 

12 1S 

dT 


0.92483 

24.1° 48 

,.,20 


n d 


1.51850 

24.1° 48 


2 ,3-Dimethyl-l ,2 ,3 ,4-tetrahydro- 
naphthalene 



M. P., °C 

4-8 (a) 17 - 

-8— 5(a) 17 * 



C«H m 


36 


B. P., °C @ 760mm 
229-231 (a) 17 
227 »*. « 

222-224 (a) 17 

(a) These constants were determined 
on isomeric forms. 


2 ,5-Dimethyl-l ,2 ,3 ,4-tetrahydro- 
naphthalene 

C 



D S' 


20 


c 


., °C @ 760mm 


115 

1426 

110-111 

1Q36 

0.9487 

16° 35 


2 , 6-Dimethyl- 1 ,2 ,3 ,4-tetrahydro- 
naphthalene 

C 


/ 

C 

M. P., °C 
14-1 7 16 

B. P., °C @ 760mm 
237-239 16 



2 , 7-Dimethyl- 1,2,3 , 4-tetrahy dro - 
naphthalene 



B. P., °C © 760mpi 
237-238 16 


S , 7-Dimethyl-l ,2 ,3 ,4-tetrahydro 
naphthalene (a) 



B. P., °C @ 760mm 
250-252 27 

dT 


n 


20 


(a) 


0.960 27 

0.9589 21.0° 87 


1.541 27 
1.54094 
1.53683 
1.55287 
1.56297 

The structure of this compound 
was not clearly defined in the 
literature. 


21 . 0 ° 27 
21.0 27 

Wlla 
21.0 27 
n \l» 

21.0 27 
«1I 7 


5 , 8-Dimethyl- 1,2,3 , 4-tetrahy dro- 
naphthalene 

C 



I 

C 


B. P., °C @ 760mm 
254 4 

120 l 4 

6 , 7-Dimethyl- 1,2,3 , 4-tetrahydro- 
naphthalene 


C 
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M. P., °C 
10 1T 

B. P., °C @ 760mm 
244-246 17 

128 7 4 


C13H18 

1-n-Propyl-l ,2 ,3 ,4-tetrahydro- 
naphthalene 

C— C— C 



,20 


253 44 

250-258 

759 39 

0 9395** 
0.9415 

25° 44 

1.5308 3 ’ 

1.52496 

,„25 « 

rt Ho 


1-Isopropyl-l ,2 ,3 ,4-tetrahydro- 
naphthalene 

C— C— C 



B. P., °C @ 760mm 


247 44 


D\° 


0.9450 

25° 44 

»? 


1.52705 

25 44 
n Ut> 


x-Isopropyl-1 ,2,3,4-tetrahydro- 
naphthalene (a) 


B. P., °C @ 760mm 



124-126 

13* 


127 

7 s 

D? 


0.9518 

16° * 



1.5352 

16° * 

(a) 

The isopropyl 

group may be in 


either the 2- or G-position. 


2 -Methyl-2 -ethyl- 1 ,2 ,3 ,4-tetrahy- 
dronaphthalene 

C 



B. P., °C @ 760mm 

118 20 18 


l-Ethyl-6-methyl-l ,2 ,3 ,4-tetrahy- 
dronaphthalene 



B. P., °C @ 760mm 

126 10 u 


2-Ethyl-5-methyl-l ,2 , 3 ,4-tetrahy- 
dronaphthalene 

C— C 



130 


16** 



38 


C 13 H 18 


2-Methyl-6-ethyl-l ,2 ,3 ,4-tetrahy- 
dronaphthalene 

C 




C— C // ^' 


B. P., °C @ 760mm 
140-145 

10 12 

3-Ethyl-5-methyl-l ,2 
dronaphthalene 

,3,4-tetrahy- 


'l 

c 

Y_ 

/ 

0 

1 

o 

B. P., °C @ 760mm 
129-131 

1423 

1,1,2 -Trimethyl- 1,2,3 , 4-tetr ahy- 
dronaphthalene 

C c 
\/ c 

XW 



B. P., °C @ 760mm 
241-242 

20 

1.5270 

760.7 42 

25° 42 


1,1, 6-Trimethyl-l ,2,3 ,4-tetrahy- 
dronaphthalene 

(Ionene) 


C C 
X/ 



B. P., °C @ 760mm 


240-242 

752“ 

238-239 

730" 

130 

30 14 

114 

14 9 

107 

10 9 

88-91 

4 8 

Df 


0.9303 9 


0.9331“ 


0.9356 37 


0.9320 

25° 8 

„ 20 


n D 


1.5225 9 


1.5257 37 


1.52167 

25° 8 

2,2,7 -Trimethyl- 1 , 2 

,3,4-tetrahy- 

dronaphthalene 


C 

C 




Pc 



B. P., °C @ 760mm 


128 

23 48 

Df 


0.91747 

24.5° 48 

^ 20 


n D 


1.51635 

24.5° 48 


1 , 6,8-Trimethyl-l ,2 ,3 ,4-tetrahy- 
dronaphthalene 



B. P„ °C @ 7C0mm 
133-136 


18.5 24 



39 


ChHjo 


x -n -Butyl- 1 ,2 ,3 ,4-tetrahydronaph- 
thalene (a) 

B. P., °C @ 760mm 

272-273 750 39 

269-270 750 39 

Df 

0.9312 39 
0.9331 39 

»? 

1.5258 39 
1.5271 39 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


x-sec -Butyl-1 ,2,3 , 4-tetrahydro- 
naphthalene (a) 

B. P., °C @ 760mm 

268-270 759 39 

Df 

0.9356 39 

20 

K 

1.5255 39 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


x-ferf-Butyl-1 ,2,3 ,4-tetrahydro- 
naphthalene (a) 


B. P., °C @ 760mm 
265-267 

129 

746 39 

11 s 

Df 

0.9349 39 


20 

1.5292 39 


(a) The structure of 
was not clearly 
literature. 

this compound 
defined in the 

x-Butyl-l ,2 ,3 ,4-tetrahydronaph- 
thalene (a) 

B. V.,°C@ 760mm 
265 5-206.5 5 

138 

9 6 

Df 

0.9463 

15° » 

20 

1.5348 

15° 6 


(a) The butyl group may be in either 
the 2- or 6-position. 


6-terf-Butyl-l ,2 ,3 ,4-tetrahydro- 
naphthalene 



B. P., °C @ 760mm 

262-264 752 10 

138-140 18 10 

135-136 16 10 


1 -Methyl-3 -isopropyl- 1,2,3, 4-tetra- 
hydronaphthalene 



B. P., °C @ 760mm 
138-139 


16 18 



40 


ChHso 


5-Methyl-8-isopropyl-l ,2 ,3 ,4-tetra- 
hydronaphthalene 

C— C— C 



I 

C 

B. P., °C @ 760mm 

135-140 12 46 

2 , 2-Diethyl- 1,2,3, 4-tetrahydronaph 
thalene 

C— C 



110 4 48 


6 , 7 -Diethyl- 1 , 2 , 3 , 4 -tetrahy dro- 


naphthalene 

C— C 



B. P., °C @ 760mm 

150-151 18 22 


1 , 1 -Dimethyl-6-ethyl- 1 ,2 , 3 ,4-tetra- 
hydronaphthalene 


C C 
\/ 



B. P., °C @ 760mm 

104-105 ' 4 41 


dT 

0.9304 

25° « 

_ 20 




1.5220 

25° 41 


1 , 1 ,2 ,6-Tetramethyl-l ,2 ,3 ,4-tetra- 
hydronaphthalene 

(Irene) 

C C 



B. P., °C @ 760mm 


120-125 

10 6 - 7 

0.9379 

25° 6 

1.51 1 7 

1.5201 

25° 6 


1 ,1 ,4,4-Tetramethyl-l ,2,3,4-tetra- 
hydronaphthalene 

C C 



B. P., °C @ 760mm 


248 1 * 


82-84 

3 U 

Df 


0.9482 

27° “ 

n\ f 


1.5278 

27° “ 



41 


C I4 H„ 


1 , 1 ,6,7-Tetramethyl-l ,2 ,3 ,4-tetra- 
hydronaphthalene 

C C 



B. P., °C @ 760mm 


103-104 

4 « 

0.9392 

25° 41 

1.5280 

25° 41 


C15H22 

x-Pentyl-1 ,2 ,3 ,4-tetrahydronaph- 
thalene (a) 


B. P., °C 760mm 


147-150 

12 6 

Df 


0.9478 

17° 6 

nf 


1.5332 

17° 6 


(a) The pentyl group may be in either 
the 2- or 6-position. 


CjtH»4 

x-Hexyl-1 ,2,3 ,4-tetrahydronaph- 
thalene (a) 

B. P., °C @ 760mm 

120.5-122 0.8 40 
Df 

0.9203 40 

n 20 

1.5171" 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


CisHm 

x-n-Octyl-1 ,2 ,3 ,4-tetrahydronaph- 
thalene (a) 

B. P., °C @ 760mm 

324-326 740 39 

Df 0.9 132 39 
nf 1.5138 39 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1 ,4-Diisobutyl-l ,2 ,3 ,4-tetrahydro- 
naphthalene 



C— C— C 

I 

C 


B. P., °C @ 760mm 
170-175 

16 25 

Df 0.8619 

100° 19 

0.8939 

50° 19 

0.9137 

J9» 25, 29 

0.9194 

10° 25 

0.9259 

0° 19 

nf 1.5184 

Jg« 25, 29 


C22H36 

x,x-Dihexyl-l ,2 ,3 ,4-tetrahydro- 
naphthalene (a) 

M. P., °C 
— 36 40 

B. P., °C @ 760mm 
182-184 


1.5 40 



CfflHse 


42 


.20 


Dl 


20 

< 


0.9303 40 

0.9358 


n 15 40 
U 15 


1.5220 40 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

C26H44 

6-n-Hexadecyl-l ,2,3 ,4-tetrahydro- 
naphthalene 


C — (C)u — C 


B. P., °C @ 760mm 

210-215 l 20 



C28H48 

6-n-Octadecyl-l ,2 ,3 ,4-tetrahydro- 
naphthalene 


C— (C)i«— c 
M. P., °C 

32.5-33 M 



Di 




,20 


29-30** 

0.8656 

0.8722 

1.48656 

1.48280 

1.49371 


55° 28 

45 ° 28 


55° 28 

55 28 

„55 28 
n H0 


C29H6O 

6-Methyl-7-n-octadecyl-l ,2 ,3 ,4- 
tetrahydronaphthalene 

C-(C) W -C 



M. P., °C 
60-61 20 


C32H68 

6-Docosyl-l ,2,3, 4-tetrahydronaph- 
thalene 



M. P., °C 


43-45** 


D\° 


0.8786 

25° ** 

„ 20 


n D 


1.4969 

25°** 


6- (5'-Docosyl) -1,2,3, 4-tetrahydro- 
naphthalene 


C — (C)ie — C 
C-(C) 3 



Dt 


20 


n 


20 


0.881 

1.4723 

1.4932 


25° *• 

80° « 
25° «. *» 



43 


CaeHe* 


C8eHfl4 


6- (S' -Hexacosy 1) - 1 , 2 , 3 , 4 -tetrahy 
dronaphthalene 



M. 

o 

o 



35 36 


dT 

0.8762 

25° 36 

20 



»D 

1.4940 

25° 36 
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3. HIGHER BENZOCYCLANES, C s H 2b _» 


CiiHh 

Benzocycloheptane 

(Benzosuberane) 



B. P., ®C @ 760mm 


217 

764 1, 4 

0.9693 

0.9683 

19° 4 
16.2° 2 

1.5458 

19° 4 

1.54364 

16.2 2 
ttllc 

1.56040 

1 6.2 2 
7t H(J 

1.57108 

16 2 2 
^Hy 

1.54856 

U.2 2 
^Ho 


C 13 H 18 

2 ,3-Cycloheptano-l ,4-dimethyl- 
benzene 

C 



B. P., °C @ 760mm 
122 
dT 

0.9621 


n 


20 


1.5344 


13 3 

20.5° s 
20.5° * 
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II. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA C„H 2 „_i 0 

1. Indcne and Its Alkyl Derivatives 

2. Indane with One Alkenyl or One Alkylidenc Substitution 

3. Dihydronaphthalenc and Its Alkyl Derivatives 

4. Tetrahydronaphthalcne Derivatives of Empirical Formula C„H 2 „-io 

5. Cyclopcntanotetrahydronaphthalenes and Their Alkyl Derivatives 

6. Octahydroanthracenes and Their Alkyl Derivatives 

7. Octahydrophcnanthrencs and Their Alkyl Derivatives 

8. Miscellaneous Polynuclear Aromatics of Empirical Formula CnELn-io 



1 . INDENE AND ITS ALKYL DERIVATIVES, C„H 2 „_ 10 


CsHg 



M. P., °C 

-1.50(a) 38 
-1.67 s 
— 1.76 14 
2 s9 - 40 

B. P., °C @ 760mm 

181 

181-183*- ** 
182.4 20 
181.8-182.3* 
182.2 38 
182 9 » • 60 
181-182 68 
181-181.5 52 
181.0 29 
181 (b) 

179.5- 180.5 2 *- 30 
179.0-180.4 26 
180.0 29 

179.5- 180 86 
179.5 28 

178.5- 179.5 80 

17 9 27 . 40 


180.5-181 

7C4 3o 

182.2-182.4 

761 39 

179.5-180.5 

757 * 7 

182.1-182.7 

756.4® 

181-181.3 

749.6 13 

83.8 

30.5 8 

76 

25 8 * 

68 

15 44 

70.8 

12 18 

62 

10 26 


55.0-55.5 

6.5 12 

35-37 

251 

0.9915 40 


0.992 44 


0.9968 9 


1.000* 


0.9232 

100 ° 9 

0.9692 

50° 9 

0.984 

25° 6 

0.9906 

7-426 29. 39 

25 

1.0121 

7^25 29 
^26 

0.9925 

rv20 29 

20 

0.9934 

7^20 30 

JL /20 

1.006 

7^20 21 
^20 

1.0152 

7-420 29, 30 

U 20 

0.9975 

18° 40 

1.008 

15° 60 

1.040 

15° 17 

0.9970 

7 -J 5 so 
^16 

0.9971 

£>}’ 29 

1.0002 

7 - 4 15 39 

U\b 

1.0187 

7 -J 6 29, 30 

Dlh 

1.01995 

12 7° 29 

1.0001 

12 ° 12 

1.0008 

rJO 29, 30 

1.0225 

7 -JO 29, 30 
A^IO 

1.00227 

8 . 2 ° 29 

1.0060 

8 ° 40 

1.0050 

D \ 29 

1.0268 

Dl 29 

1.0059 

4° 29, 30 

1.0081 

4 0 13 

1.0277 

4° 29, 80 

1.0152 

0 ° 9 

1.5642* 



46 



1.575 44 

1.5764 8 * 

1.5768* 

1.5755 

25° 26 

1.5743 

22° 67 

1.5769 

22° 68 

1.5767 

19.8° 8 

1.5770 

19° 19 

1.5773 

18.5° 39 

1.5763 

17.6° 16 

1.57387 

16.1° 7 

1.57980 

15.3° 30 

1.5790 

15° 9 

1.5804 

10° 12 

1.57980 

8.2° 29 

1.56940 

20 40 

1.56754 

16.1 7 

1.56454 

15.6 30 
n H a 

1.57354 

__ 1 5.3 30 
a 

1.56454 

12.7 29 
%a 

1.57354 

8.2 29 
U H a 

1.5903 9 

161 7 
n H/3 

1.58743 

lb 6 30 
n H/3 

1.59693 

15 3 30 

1.58743 

12.7 29 

1.59693 

8.2 29 
n H(3 

1.60220 

15.6 30 

^h 7 

1.61219 

1 5.3 30 

nn y 

1.60220 

12.7 29 

1.61219 

%2 29 

Wh 7 


(c) 


(a) This constant was given as a freez- 
ing point in the literature. 

(b) The boiling point 181 is found in 
references 5, 10, 14, 19, 22, 29, 
30, 57. 

(c) Refractive indices at other lines 
are found in references 29, 30. 


CioHjo 


1-Methylindene 


C 

I 



B. P., °C @ 760mm 
198-202 48 
197-200 24 
198.5 64 

70 10 86 

Dl° 0.9640 84 

0.9708 25° 88 

nl° 1.5595 25° 85 


2 -Methylindene 



B. P., °C @ 760mm 


184-185 

741 47 

97-99 

2415 

96-97 

24 15 

94-96 

2416 

62-65 

20 47 

79 

10 88 

Z>4° 0.9734 

19° 88 

0.9897 

14° 47 

»? 1.5645 

23° 18 

1.5646 

23° 18 

1.5650 

19° 88 

1.57574 

14° 47 


3-Methylindene 




CioHio 


48 


B. P., °C @ 760mm 

205-206 2 ’ *• «• *<■ « 
91-92 : 

86 

81-83 

77-81 

81 

D? 

0.975 44 

0.9682 I 

20 

1.562 44 

1.5535 5 

1.5590 J 

1.55907 1 

1.5598 S 

1.55319 » 

1.57460 i 

1.58865 ? 

c — 

1-Ethylindene 


B. P., °C @ 760mm 


C— C 



B. P., °C @ 760mm 
226 45 
215-216 64 
116 
92 
Df 

0.9645 

0.9732 

20 

»D 

1.5543 

2-Ethylindene 



C— C 


96 

H35 

dT 


0.9619 

22° 55 

»? 


1.5525 

22° 88 

1 ,3 -Dimethylindene 



B. P., °C ® 760mm 
212-214 48 
86-88 
DT 

0.9553 48 

n D° 

1.53444 48 

2 , 3 -Dimethylindene 



M. P., °C 

ll« 

B. P., °C © 760mm 

111.5-112.5 19 41 

C12H14 

3 -Isopropylindene 



C— C 

I 

C 


B. P., °C @ 760mm 
113 



49 


CjsHu 


1,3, 5-Trimethylindene 


0 



B. P., °C @ 7G0ram 

103-104 14 49 

nf 

1.5478 49 

CuHu 

1-Butylindene 

C, 



B. P., °C @ 760mm 
2S2-255 46 

120 10 45 

Dl° 

0.9552 23° 45 


3-sec-Butylindene 



C— C— C 

I 

C 

B. P., °C @ 760mm 

116-11 8 12 66 

C14H18 

l,S-Dimethyl-3-isopropylindene (a) 


C 



C 


B. P., °C @ 760mm 


D 


115-120 


1.5395 


H49 
21 ° 49 


(a) The above formula was given for 
this compound, but the name 
given in the literature was 
“l-Isopropyl-3 , 6-dimethylin- - 
dene.” 


3 -Isopropyl-5 , 7-dimethylindene 


C 



C 

B. P., °C @ 7G0mm 

125-130 0.2 48 

n 2« 

1.5426 18.5° 4 * 


C16H20 

1,2, 4-Trimethyl-7-isopropylindene 

C— C— C C 



I 

C 


M. P., °C 
99.5 83 

B. P., °C @ 760mm 

140-145 10 s3 

1,2, 7-Trimethyl-4-isopropylindene 



I 

c— c— c 



c,*h 20 


50 


Dl° 


n 


20 


, °C @ 760mm 


154-157 

17 4 

0.9574 

Dll* 

1.5428 

25° 4 


1 , 1 , 3 , 4 , 5 , 7-Hexamethylindene 

C C C 

\/ 


C 


M. P., °C 

87.5-88.5” 
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2. IN DANE WITH ONE ALKENYL OR ONE ALKYLIDENE 
SUBSTITUTION, C n H 2n _ 10 


CioHio 


1-Methyleneindane 

(Dihydvobenzofulvene) 



B. P., °C % 7G0mm 

91-93 17 s 


CuHl2 

5 -Ethenylindane 



B. P., °C @ 760mm 

95-100 10‘ 


1 -Ethylideneindane 

C— C 



^ 1 

B. P., °C @ 760mm 

103-105 17 2 


C12H14 


1 -Propylideneindane 



^ ' 

B. P., °C @ 760mm • 

113-115 17 2 
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C 12 H 14 

5-Isopropenylindane 



C 

B. P., °C @ 7C0mm 

84 2 l 


1 -Isopropylideneindane 


c— c— c 
II 





B. P., °C @ 760mm 

133-135 17 2 


CisHje 

l-Ethylidene-2 ,2-dimethylindane 

3. D1HYDRONAPHTIIALENE / 

C„1 

CioHio 

1 ,2-Dihydronaphthalene 

(A l -Dialin) 



M. P., °C 
-8 
_426 

-7- — 5 45 
-8- —7“ 

_ 9 _ _ 7 46 


C— C 



B. P., °C @ 760mm 

112-114 13 3 

ChHis 

1 • (3 ' -Pentylidene) -indane 

C— C— C— C— C 



B. P., °C ® 760mm 

136-138 15 2 


References on Indane with One Alkenyl or 
One Alktjlulcne Substitution 

1. Arnold, K. T., J. Am. ('hem. Soc. 61, 

1405 1939. 

2. Courtot, (J., Ann chim. [9] 6, 52 1916. 

3. Ramail-Lucps, and J. IIocli, Bull. soc. 

cliim. [51 5, S18 1933. 

1U ITS ALKYL DERIVATIVES, 

2n-10 

_gI4, 20, 63 

-9- — 8 56 

016 , 43 , 46 , 56 

B. P., °C ® 760mm 

211 

212 10> 25 

211-212 29 

210 - 212 9 

209-210 26 

206-207 17 


206.5-207 

764 1 * 

89-90 

24“ 

92.5 

19 44 

84 

17 4 « 
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CiqHjo 


93 

16 48 

89 

16 82 

84.5 

1 6 55 

91 

15" 

90 

15 45 

82-83 

15 31 

84-85 

12 44 

83-83.5 

12 1 * 

89 

10 47 

78 

9 52 

74.0-74.5 

6 « 

83-84 

5 2 « 

0.9966 

0.9974 65 

0.9904 

27° 16 

0.9926 

25° 17 

0.9931 

25° 18 

0.9963 

21.5° 83 

0.9976 

18.3° 62 

0.9982 

18.2° 82 

0.9977 

18.15° 82 

0.9983 

18.1° 82 

0.99448 

14.7° 29 

0.99688 

12.7° 29 

0.99745 

12.4° 29 

1.0031 

10.5° 44 

1.5817 18 

1.5782 

25° 17 

1.5789 

25° 18 

1.58317 

18.3° 82 

1.58326 

18.1° 82 

1.57399 

14.7° 29 

1.57549 

12.7° 29 

1.57494 

12.4° 29 

1.57637 

18 3 62 

1.57655 

18.1 62 

n Ha 

1.56827 

I 4 . 7 29 

1.56981 

12 7 29 
%a 

1.56910 

12.4 29 

1.60088 

18.8 62 

n H0 


1.60101 

18.1 52 

n hp 

1.59040 

14.7 29 
1lR0 

1.59189 

12.7 29 

n H/3 

1.59135 

12.4 29 
n H0 

1.61720 

18.8 52 
^Hy 

1.61738 

18.1 62 
n IIy 


Additional Data 

dD/dt = — 0.0007473/°C 
(10 to 27°C) 


1 , 4-Dihydronaphthalene 



M. P., °C 

24.5 
28 40 
25.5 28 
25 62 

24.5- 25.0 47 

24.5- 25 44 

24.5- 24.8 43 

24 . 53 , 18 . 46 

24 14 - 49 
23.24 19 
16 22 
15.5 1 

1 5 27 . 28 

B. P., °C @ 760mm 
212 20 - 83 

208.5- 209 40 
205 2 

199-201 84 
211 

94.5 
94 

86.5 
84 

20 

4 

0.9928 
0.9935 


713* 

173 . 44 
1 7 48 
12 18 
9.5“ 

34.1° 82 
33.3° 82 
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0.9928 

32.7° 52 

1.5593 18 

1.55474 

33.3° 62 

1.55489 

32.7° 63 

1.54963 

33.3 52 
n Rx 

1.54992 

32 7 52 

1.56730 

3 3 3 52 

1.56752 

32 7 52 
^11/3 

1.57861 

33 3 52 
7lll y 

1.57866 

32 7 52 
n lly 


CnHi2 

4-Methyl-l ,2-dihydronaphtbalene 



, °C @ 760mm 


228 7 


107-108 

14 M 

107 

1 4 41 

92-93 

1 4 31 

116-117 

ipo, 51 


84 5 s 

dT 

0.9901 41 
nl° 

1.5742 25° 8 

1.5618 21.5° 60 - 61 


2-Methyl-x , x-dihydronaphthalene (a) 

B. P., °C @ 760mm 

107-108 14 60 ’ 61 

»? 

1.5522 60 - « 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


Ci»Hi4 

3 ,4-Dimethyl-l ,2-dihydronaphthalene 



B. P., °C @ 760mm 
250-251 42 

114-116 15« 

D? 

0.9885 17° 41 


1.5763 42 


2 , 5-Dimethyl-l , 4 -dihydronaphthalene 

C 



B. P., °C @ 760mm 


118 

10 24 

0.9700 

16° 24 


2 , 6-Dimethyl-l , 4-dihydronaphthalene 



B. P., °C @ 760mm 


125-126 15 2 * 


CisHw 

2 -Isopropyl- 1 , 4-dihydronaphthalene 
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C 1S H M 


B. P., °C @ 760mm 

122-127 12 3S 

3-Ethyl-4-methyl-l , 2-dihydronaph - 
thalene 


C— C 

B. P., °C @ 760mm 

135-145 ll 6 

4-Ethyl-6-methyl-l , 2-dihydronaph 
thelene 



C— C 

B. P., °C @ 760mm 

135 16 4 

4-Ethyl -8-methyl-l , 2-dihydronaph- 
thalene 

C 



C— C 

B. P., °C @ 760mm 

130-131 12 u 

1 ,2 , 4-Trimethyl- 1 , 2-dihydronaph - 
thalene 

C 

C 

/ 




B. P., °C @ 760mm 

109 11“ 

1 ,4, 6-Trimethyl-l ,2 -dihydronaph- 
thalene 

C 


/ 

C 


B. P., °C (3) 760mm 

135-138 13* 6 

122-123 12 34 



2,4, 6-Trimethyl-l , 2-dihydronaph - 
thalene 


C 



C 

B. P., °C @ 760mm 

115-117 10 36 


3,4, 6-Trimethyl-l , 2-dih ydronaph- 
thalene 



C 


B. P., °C @ 760mm 
145-150* 

130 13“ 

3 ,4,8-Trimethyl-l , 2-dihydronaph - 
thalene 



CnH,, 


56 


C 



B. P., °C @ 760mm 
130-131 

D\° 

0.9760 37 

»? 

1.5672 37 

ll* 7 

4 , 6 , 8-Trimethyl- 1 , 2 -dihydronaph - 
thalene 

C 

1 


riT 


o /kA 

T 

c 

B. P., °C @ 760mm 
143-145 

18 13 

C 14 H 18 


4-Methyl-6-isopropyl-l , 2-dihydro- 
naphthalene 



/k^J 

c— c 

1 

c 

k^* , 

1 

c 

B. P., °C @ 760mm 

137 

12 s * 


C15H20 

1 , 4-Dimethyl -6-isopropyl- 1 , 2-dihy- 
dronaphthaiene 


C 



B. P., °C @ 760mm 

154-155 12 38 


2 -Isopropyl-4, 8-dimethyl-l ,2-dihy- 
dronaphthalene 

C 



B. P., °C @ 7G0mm 

108 0.8 38 


C16H22 

1 -Isobutyl-2 , 3 -dimethyl -1,4 -dihydro - 
naphthalene 


C-C— C 

l I 



C 

B. P., °C @ 760mm 
150 21 

CjoHso 

1 , 4-Diisobutyl-2 , 3-dimethyl-l , 4-di- 
hydronaphthalene 
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CioHjo 


C 


I 

c— c— c 



c— c— c 
I 

c 

B. P., °C @ 760mm 
180 21 
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4. TETRAHYDRONAPHTHALENE DERIVATIVES OF EMPIRICAL 

FORMULA CJLn-lO 


CnHij 

1-Methylene-l ,2,3, 4-tetrahydro- 
naphthalene 



B. P., °C @ 760mm 

103 14 8 

DT 

0.9836 8 


6-Ethenyl-l ,2 ,3 ,4-tetrahydronaph- 
thalene 



B. P., °C @ 760mm 

96 2 s 


CijHu 

1-Isopropenyl-l ,2 ,3 ,4-tetrahydro- 
naphthalene 


C — C=C 



B. P., °C @ 760mm 

259-261 745 2 


1-Isopropylidene-l ,2 ,3 ,4-tetrahydro- 
naphthalene 

C— C— C 



B. P., °C @ 760mm 

251-253 771 s 

245-247 744 s 


CmHis 


1 -Ethylidene-2 , 2-dimethyl-l ,2,3,4- 
tetrahydronaphthalene 


C— C 
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CuHi. 


B. P., °C @ 760mm 

122-123 14 7 


CieHj2 

5-Cyclohexyl-l , 2 ,3 ,4-tetrahydronaph- 
thalene 



B. P., °C @ 760mm 

118 0.2 1 


x-Cyclohexyl- 1,2,3, 4-tetrahydronaph- 


thalene (a) 

B. P., °C @ 760mm 
147-149 

3* 

Df 

0.9891 6 

0.9939 

D\V 

n f 

1.5490 8 

1.5420 

40° 6 

(a) The structure of 

this compound 

was not clearly 

defined in the 

literature. 



C32H64 

6- (5'-Docosen-5' -yl) -1,2,3 , 4-tetra- 
hydronaphthalene 



°C @ 760mm 


263-264 

4 4 

0.890 

25° * 

1.5048 

25° * 


C 3 «H 


62 


6 - (5' -Hexacosen-5' -yl) -1 ,2 ,3 ,4- 
tetrahydronaphthalene 



C-(C), 


Df 

0.8790* 

20 

1.5030 3 
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5. CYCLOPENTANOTETRAHYDRONAPHTHALENES AND THEIR 
ALKYL DERIVATIVES, C„H 2 n-io 


C13H14 

1 , 2-Cyclopentano-l ,2,3, 4-tetrahy- 
dronaphthalene 



B. P., °C ® 760mm 


266-267 

739.2 1 - 2 

138 

19 7 

Dl° 


1.0090 s 

1.009 1 

1.0054 

19.4° 7 

20 


1.5538 1, 2 
1.55297 

19.4° 7 

6,7-Cyclopentano-l , 

2,3,4-tetrahy- 

dronaphthalene 






B. P., °C @ 760mm 

iU 

125-126 

6 u. 12 

104-106 

3* 


C14H18 

1 ,2-Cyclopentano-l-methyl-l ,2 ,3 ,4- 
tetrahydronaphthalene 



B. P., °C @ 760mm 


128 

12 7 

128-132 

H».io 

Df 


0.99798 

17.8° 7 

„ 20 




1.5472 9 - 10 


1.54790 

17.8° 7 


1 ,2-Cyclopentano-5-methyl-l,2,3,4 
tetrahydronaphthalene 



C 


B. P., °C @ 760mm 


97-99 

1» 

nl° 


1.5461 

21° 8 


C 16 H 20 

2 , 2 -Dimethyl-4 , 5-cyclohexanoindane 


C 



B. P., °C @ 760mm 


156 

18 s -* 

Df 


0.9685 

18° 6 

„ 20 


n D 


1.5320 s 
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CwHjo 


2, 2-Dimethyl -6 , 7-cyclopentano-l , 2 , 
3 , 4-tetrahydronaphthalene 


C 



M. P., °C 
82 12 


B. P., °C @ 760mm 

203-205 19* 

DT 

0.9673* 

nf 

1.5352* 


C21H32 


C17H04 

2 , 2-Diethyl -4 , 5-cyclohexanoindane 

C— C 

C— C 


B. P., °C @ 760mm 

163- 165 12 6 - 8 

164- 166 ll 13 



2 , 2 -Diethyl-5 , 6-cyclohexanoindane 

C— C 

c— c 



Rl. P., °C 
49s. « 


C19H28 

2,2, 7-Triethyl-4, 5-cyclohexanoindane 



2 , 2 , 4 , 5 -Tetraethyl-6 , 7 -cyclo- 
hexanoindane 



B. P., °C @ 760mm 
220-222 

20* 

D? 

0.96-17 

27 ° 4 

n l° 

1.5365 

27° 4 
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6. OCTAIIYDROANTHRACENES AND THEIR ALKYL 
DERIVATIVES, C n H 2 „_i 0 


CmHis 

1 , 2 , 3 , 4 , 5 , 6 , 7 , 8-Octahydroanthra - 
cene 

(Octracene) 



M. P., °C 
73.3 

73-74 l6> 18 

72- 74 12 
73.5 4 

73- 73.5 10 

731s. 21 

72.0-73.0 1 * 
72-73 1 • 8 
71.6“ 

7J17 


1.53625 

1.5372 

1.53230 

1.54791 

1.55788 


88 . 8 ° 18 
80° 21 


88 8 19 
n Ha 
88 8 19 
n 110 
88.8 19 
n Hy 


1 , 2 ,3 , 4,4a ,9 , 9a , 10-Octahydroan- 
thracene 



M. P., °C 

yp, 8, 7, 17 

63-64 8 
63. 5 14 

B. P., °C @ 760mm 
292-295“ • •• 7 


°C @ 760mm 


299 1 


293-295 1 * 


160-163 

18 8 

167 

13 1 

167 

12 18 


D? 


0.9626 

91.3° 18 

0.9648 . 

88.8° 18 

0.9703 

80° 21 

1.131 

0° 22 


CisHao 

l-Methyl-l,2,3,4,5,6,7,8-octahy- 

droanthracene 


C 



M. P., °C 
64-66 19 
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CuHji 


2 -Methyl-1 , 2 , 3 , 4 , 5 , 6 , 7 , 8-octahy- 


droanthracene 

C 



B. P., °C @ 760mm 


163-165 

13‘° 

dT 


0.9917 

18° 50 


C16H22 


1 , 4-Dimethyl-l , 2 ,3 ,4, 5 , 6 , 7, 8-octa- 
hydroanthracene 

C 



M. P., °C 
90-92 20 


9, 10-Dimethyl -Xg-octahydroanthra- 
cene (a) 

M. P., °C 

140-141.5° 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


Cl8H2(| 


ljl^^-Tetramethyl-l^jS^jS.e^, 

8-octahydroanthracene 



C22HM 

l,l,4,4,5,5,8,8-Octamethyl-l,2,3, 
4 , 5 , 6 , 7 , 8-octahydroanthracene 

C C C C 



M. P., °C 
220 - 222 2 
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7. OCTAHYDROPHENANTIIRENES AND THEIR ALKYL 
DERIVATIVES, C n H 2n _i 0 


C14H18 

1,2, 3 , 4, 5,6,7, 8-Octahydrophenan 
threne 

(Octanthrene) 



».,°c 

10 724, 46, *7, 11 

16.6* 

16.5 2 * 


,, °C @ 760mm 
295 24, 26 • « 

299 

766 27 

179-180 

20 n 

172-173 

20* 

168 

16.5 26 

169 

15 26 

168-172 

14 26 

167.5 

1324, 26, 27 

135-136 

6* 

1.025 s6 ' 

1.026 s4 - 26 

1.0313 

12.8° ,s 


1.5668 55 


1.5640 

25° 8 

1.5669 

17° 81 

1.57006 

12.8° 85 

1.56588 

12.8 36 

1.58189 

12.8 86 
^H/J 

1.59185 

12.8 86 
tlUy 


1 , 2 , 3 , 4 , 4a , 9 , 10 , lOa-Octahydro- 
phenanthrene 



M. P., °C 
95 (b) 8 


B. P., °C @ 760mm 


280-285* 


283-284 

744.5* 

282-284 

7412 * 

146-147 

20 14 

159 

15 4 

149-150 

13* 

123-124 

13* 

135.5-135.7 (b) 

(c) 10.5- 
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C 14 H 18 


146-147 

10 18 

138-139 

10 14 

142.6-142.8 (a) (b) 

9.2 82 

135 

9 s 

130 

72 

135-137 

6.5 10 

94-95 (b) 

1.5 1 * 

88-90 (a) 

0.1-0.15 6 

1.006 (b)» 

1.012 23 

- 

0.997325 

32° 2 

0.9930 

ei 

O 

O 

CO 

0.9828 (b) (c) 

25° 32 

0.9840 (b) 

25° 19 

1.0053 (a) (c) 

25° 82 

1.0067 

25° 18 

1.0072 (a) 

25° 6 

1.0148 

17° 7 

0.993 

15° 8 

1.0164 (a) 

13° 5 

1.006 

0° 8 

1.5599 2 * 

1.548575 

32° 2 

1.54940 

00 

O 

O 

1.5528 

25° 8. 18 

1.5528 (b) 

20.7° 5 

1.5549 (a) 

20.7° 8 

1.5527 

19.2° 4 

1.5569 

17° » 

1.537 

15° 8 

1.5452 (b) 

15° 19 

1.5460 (b) (c) 

15° 22 

1.5586 (a) 

12.2° 8 

1.5592 (a) (c) 

10.6° 82 


(a) This constant was determined on 
the cis isomer of the compound. 

(b) This constant was determined on 
the trans isomer of the compound. 

(c) This constant was determined on 
the dl form of the compound. 


C15H20 

2-Methyl-l 92 , 3 , 4 , 4 a ,9, 10, lOa-octa- 
hydrophenanthrene 

C 



B. P., °C @ 760mm 

137 6 2 

4a-Methyl-l ,2,3,4,4a,9,10,10a- 
octahydrophenanthrene 



B. P., °C @ 760mm 


155-157 

18 14 

157 

16 u 

145-147 

10 18 

98-100 

0.5-1 .0 18 - 18 

Df 


1.0025 

25° 14 

1.0045 

25° 18 

1.0082 

18.2° 11 

20 

ni 


1.5528 15> 18 

1.5508 

25° 18. 18, 18 

1.5559 

25° 14 

1.55437 

18.2° 11 

10a-Methyl-l ,2,3 ,4, 4a, 9, 10, 10a- 


octahydrophenanthrene 
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B. P., °C @ 760mm 



133 

2 . 8 11 

D? 

1.0054 

18.5° 11 

„ 20 




1.55254 

t— i 

00 

bi 

0 

1 — 



B. P., °C © 760mm 

154-156 6 20 

»? 

1.5498 25° 20 


C17H24 

4a,5,8-Trimethyl-l,2,3,4,4a,9,10, 

lOa-octahydrophenantlirene 



I 

C 

B. P., °C @ 760mm 



155-156 

420 

Df 

0.9975 

25° 20 

_ 20 



n D 

1.5460 

25 ° 20 


3 , 7 , 8 -Trimethyl-l , 2 ,3 ,4 , 4a , 9 , 10 , 
lOa-octahydrophenanthrene 
C 



C 

B. P., °C @ 760mm 

117-120 0.06 21 

c l8 H 26 

2 -Methyl -4a-isopropyl- 1,2, 3, 4, 4a ,9, 
10 , lOa-octahydrophenanthrene 



B. P., °C © 760mm 

123-127 2 lT 


1 -Isopropyl-7-methyl- 1 , 2 , 3 , 4 , 4a , 9 , 
10 , lOa-octahydrophenanthrene 



B. P., °C © 760mm 

195-197.5 19 28 

163-165 10 l - * 4 

195-198 9* 
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Ci*Hj« 


z>r 

0.9578 1 - 34 

0.9647 15° 8 

*,20 
« D 

1.53020 34 
1.53023 1, 34 


., °C @ 760mm 


200-202 

17« 

200-202 

14.5 13 

180 

1 2 29 

1.5354 

25 ° 29 


C19H28 

1 ,4a-Dimethyl-7-n-propyl-l ,2,3,4, 
4a, 9, 10, lOa-octahydrophenan- 
threne 

(Pinabictene) 



B. P., °C @ 760mm 

191-194 10 33 

191-193 10 33 

D? 

0.9734 38 

0.9740 s * 


1 , 4a-Dimethyl-7-isopropyl-l ,2,3,4, 
4a, 9, 10, lOa-octahydrophenan ■ 
threne 
(Abietene) 



C20H30 

2,5, 8-Trimethyl-10a-isopropyl-l ,2,3, 
4 , 4a , 9 , 10 , 10a-octahydrophenan« 
threne 

(Methyldextropimarin) 



B. P., °C @ 7G0mm 

140-145 0.3 21 

DT 

0.9587 22° 21 

20 
n D 

1.5301 22° 21 

1,4a, x-Trimethyl-7-isopropyl- 1 ,2,3, 
4 , 4a , 9 , 10 , lOa-octahydrophen- 


anthrene (a) 
(Mcthylabietene) 

B. P., °C @ 760mm 


194-196 

DT 

6 so 

0.9661 

20 

24° 38 

1.53836 

Additional Data 

25° 30 


[a] 2 J = +110.2° 30 


(a) The structure of this compound 
was not clearly* defined in the 
literature. 



68 


CnHtf 

References on Octahydrophenanthrencs and 
Their Alkyl Derivatives 

1. Adelson, D. E., and M. T. Bogert, 

Chcm. Revs. 24, 135 1939. 

2. Bardhan, J. O., and S. C. Scngupta, J. 

Chcm. Soc. 1932, 2520. 

3. Breteau, I*., Compt. rend. 140, 942 1906. 

4. Cook, J. W., and C. L. llowctt, J. Chcm. 

Soc. 1933, 1098. 

5. Cook, J. W., C. L. Ilewett, and A. M. 

Robinson. J. Chcm. Soc. 1939, 168. 

6. Czerny, O., Bui. Soc. Chim. Rom&tihi, 

7, 91 1926; C.A. 20, 1320 1926; Chcm. 
Zentr. 1926, I, 2803. 

7. Denisenko, Y. I., and V. M. KotePni- 

kova, J. Gen. Chem. (U.S.S.li.) 7, 
1357 1937; Chem. Zentr. 1937, IT, 
2990. 

8. Durland, J. It., and II. Adkins, J. Am. 

Chem. Soc. 69, 135 1937. 

9. Durland, J. R., and H. Adkins, J. Am. 

Chem. Soc. 60, 1501 1938. 

10. Fulton, J. D., and R. Robinson, J. 

Chem. Soc. 1933, 1463. 

11. Ivon, G. A. R., J. Chem. Soc. 1933, 1081. 

12. Levy, P., Ber. 39, 3043 1906. 

13. Levy, P., Ber. 40, 3658 1907. 

14. Nenitzescu, C. D., E. Cior&nescu, and 

M. Maican, Ber. 74, 687 1941. 

15. Newman, M. S., priv. commun., Ohio 

State University, April 20, 1944. 

16. Newman, M. S., and M. D. Farbman, 

J. Am. Chem. Son. 66, 1550 1944. 

17. Orcutt, R. M., and M. T. Bogert, J. 

Org. Chem. 4, 543 1939. 


18. Perlman, D., D. Davidson, and M. T. 

Bogert, J. Org. Chcm. 1, 288 1936. 

19. Pinkney, P. S., G. A. Ncsty, D. E. 

Pearson, and C. S. Marvel, J. Am. 
Chem. Soc. 59, 2666 1937. 

20. Popa, D., D. Perlman, aud M. T. 

Bogert, J. Am. Chem. Soc. 60, 319 
1938. 

21. ltuzicka, L., and F Balas, Helv. Chim. 

Acta 7, 875 1924. 

22. Ruzicka, L., E. ltey, aud W. J. Smith, 

Helv. Chim. Acta 26, 2057 1943. 

23. Schmidt, J., and R. Mezgcr, Ber. 40, 

4240 1907. 

24. Schroeter, G., Ber. 67, 1990 1924. 

25. Schroeter, O., Ber. 67, 2025 1924. 

26. Schroeter, G., Ber. 60, 2035 1927. 

27. Seliroeter, G., Brennstoff-Chom. 1, 39 

1920. 

28. Sehultze, W., Ann. 359, 129 1908. 

29 Sterling, E. C., and M. T. Bogert, J. 
Org. Chem. 4, 2028 1939. 

30. Suzuki, K., Sci. Papers Inst. Phys. 

Chem. Research (Tokyo) 26, 98 1936. 

31. van de Kamp, J., and E. Mosettig, J. 

Am. Chem. Soc. 67, 1107 1935. 

32. van de Kamp, J., and E. Mosettig, J. 

Am. Chcm. Soc. 68, 1062 1936. 

33. Virtanen, A. I., Ann. 424, 150 1921. 

34. Virtanen, A. I., Ber. 63, 1880 1920. 

35. von Auwers, K., and F. Krollpfeiffer, 

Ann. 430, 230 1923. 

36. von Braun, J., and O. Bayer, Ber. 58, 

2667 1926. 


8. MISCELLANEOUS POLYNUCLEAR AROMATICS OF EMPIRICAL 

FORMULA CnHan— io 


C u H 12 

1 , 2-Benzocycloheptene-3 



B. P., °C @ 760mm 

233.5-234 757“ 

Dl° 

4 ° 11 


Ci 2 Hh 

2 ,3-Benzobicyclo-[3 ,3 ,0]-octane 



1.009 


B. P., °C @ 760mm 
118rl24 


9* 
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CiiHm 


5 , 6-Cyclopentanoindane 

(s-IIydrindacene) 



M. P., °C 
52-54 1 


2a , 3 , 4 , 5-Tetrahydroacenaphthene 

(Tetraplithene) (a) 



B. P., °C @ 7G0mm 


25 1 16 

252- J 

251-252 13 

245-248 10 

249.5 

719*' 13 

138-139 

24 8 

115 

12 21 

112-115 

12 19 

1.0065 

25° 10 

1.0290 

to 

o 

OO 

1.018 

15° 19 

1.59737 19 

1.5550 

25° 10 

1.5777 

21° 8 


(a) Reference 21 gives this name and 
formula. The other references do 
not clearly define the structure. 

' CuHuT 

1 , 2 , 3 , 4 , 4a , 9a-Hexahydrofluorene 



B. P., °C @ 760mm 
137 

15 4 

127 

15* 

dT 

0.9880 1 

1.019 

10.9° * 

20 

1.5448 4 

1.5572 

10.9° * 


Cycloheptano -fed] -indane 
(Homotctraphthenc) 



B. P. 

, °C @ 760mm 



127-128 

12 2} 

n? 


1.0364 

17 1° io 


1.0295 

15° 18 

20 

< 


1.5750 

22° 29 


1.57362 

17.1 20 
^Ha 


1.59350 

17.1 20 
n U0 


1.60645 

17.1 20 

n ny 


1.57928 

17.1 20 
n He 


2 , 3-Benzobicyclo-[3 , 3 , 1] -nonane 



B. P., °C @ 760mm 

123 15 s 

85 0.3* 

Df 

1.020 14.0° * 

n 2° 

1.5580 14° * 



c 13 h 1( 
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3a, 4, 5, 6-Tetrahydrophenalan 



B. P., °C @ 700mm 



132-135 

14 24 

dT 

1.027 

23° 24 

#? 

1.563G 

23° 24 



c 14 h 18 

3-Methyl-l,2,3 

,4 ,4a ,9a-hexahydro- 


fluorene 



B. P., °C @ 760mm 

128 14 2 * 

D\° 

0.99 26 

1.5455 26 

Spiro[indane-l , l'-cyclohexane] 



B. P., °C @ 760mm 

135.5-135.7 10 14 


Spiro[l ,2,3, 4-tetrahydronaphtha- 
lene-2 , l'-cyclopentane] 



1 ,2-Cyclopentano-4,5-benzocyclo- 
heptane 

(Octahydrobenzazulene) 



M. P., °C 
29-30* 


Spiro[ 1 ,2,3, 4-tetrahydronaphthalene* 
2 , l'-cyclohexane] 



B. P., °C @ 760mm 


115-117 

3 1S 

dT 


0.98886 

30.4° 18 

„ 20 
n D 



1.5468 


25° 14 


1.54314 


30° 18 



CieHjj 


Spiro[7-methyl-l ,2,3,4-tetrahydro- 
naphthalene-2 , 1' -cyclohexane] 



B. P.,°C@ 760mm 

155-156 8 18 

C17H24 

1 -Methyl-4 -isopropyl- 1,2, 3, 4, 4a, 9a 
hexahydrofluorene 

C 



I 

C— C--C 

B. B., °C @ 760mm 


153-155 

1Q25 

150 

10 15 

105 

0.6 15 

0.9843 

21° 15 

1.5397 

21° i» 




Spiro[7-ethyl-l ,2,3 ,4-tetrahydro- 
naphthalene-2 , l'-cyclohexane] 

C— C 

\ 


B. P., °C @ 760mm 

168-169 8 18 

Df 

0.972787 24° 18 

n 20 

1.538808 18 


This series continued on next page 




CsHm 
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C24H38 


1 -Methyl -4-isopropyl-2 ,3,5 ,6-di- 
[2', l'-^'^'-diethylcyclopen- 
tano)] -benzene 


C 



C— C— C 


M. P., °C 
69-71 1 

B. P., °C @ 760mm 


215-220 

12 7 

DT 


0.9466 

22° 7 



1.5247 7 



References on Miscellaneous Polynuclear 2. Bamberger, E., and W. Lodter, Ber. 
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III. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA C„H 2 „_ U 

1. Indcne with One Alkenyl or One Alkylidenc Substitution 

2. Naphthalene and Its Alkyl Derivatives 

3. Miscellaneous Polynuclear Aromatics of Empirical Formula C»H 3 n-n 



1. INDENE WITH ONE ALKENYL OR ONE ALKYLIDENE 
SUBSTITUTION, CJI^ 


C 10 H 8 

1 -Methyleneindene 


C 





M. P., °C 
37*- 4 

B. R, °C @ 760mm 

95-97 17 s 


C12H12 

3 -(Propen -2'-yl) -indene 



V \ 


c — c— c 


B. P., °C @ 760 mm 

138 27 7 


1 -Propylideneindene 


CnHio 

1 -Ethylideneindene 


C-C 

II 



B. P., °C @ 760mm 

119-121 17 s 


l-Methylene-3-methylindene 

C 




C 


c— c— c 
II 



B. P., °C @ 760mm 

140-141 20 s 


1 -Isopropylideneindene 


C— C— C 

II 





B. P., °C @ 760mm 
142 

129-130 


B. P., °C @ 760mm 
102-104 


11 s 


75 


16* 

8 s 



76 


GijHh 


CuHi« 

1 -sec-Butylideneindene 

C— C— C— C 



B. P., °C @ 760ram 

151-162 15® 


l-Isopropylidene-3-methylindene 


C-C-C 



^ — \ 

C 


M. P., °C 
51* 

49 1 

48-49® 


B. P., °C @ 760mm 

145-148 IP 

144-148 11» 

105 0.2-0.5* 


C 14 H« 

1 •(3'*Pentylidene) -indene 

C-C-C— C— C 





B. P., °C @ 760mm 

140-142 15® 


C17H22 

2-Methyl*6-indenylideneheptane 

C— C— C-C-C— C—C 





B. P., °C @ 760mm 
120 

0.2* 

Df 

0.9660 

23° 8 

*? 

1.5733 

23° 8 


References on Indene with One Alkenyl or One 
Alkylidene Substitution 
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14, 417 1937. 

2. Chat ter jee, N., Science and Culture 1, 

684 1936; Chem. Zeutr. 1936, II, 1354. 

3. Courtot, C., Ann. ehim. [9] 4, 168 1916. 

4. Grignard, V., and C. Courtot, Compt. 

rend. 160, 500 1916. 

5. Ruzicka, L., and E. Peyer, Helv. Chim. 

Acta 18, 676 1935. 

6. Thiele, J., and K. Merck, Ann. 416, 257 

1918. 

7. Wislicenus, W., and W. Ilentrich, Ann. 

436, 9 1924. 

8. Wucst, IL-M., Ann. 416, 291 1918. 

9. Ziegler, K., and F. Crossmann, Ann. 611, 

89 1934. 
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2. NAPHTHALENE AND ITS ALKYL DERIVATIVES, C„H ln _ w 


C 1# H, 

Naphthalene 



M. P., °C 
80 . 0 ! 

81 ( a ) 

80.98 ± 0.15 ( b) 225 
80 . 8 * 02 ■ 191 ' 183 
80 - 80 . 7 224 
80 . 6 12 ® 

80 . 5 44, 114 

80 . 4 - 80 . 5 103 
80 . 0 - 80 . 5 208 
80 - 80 . 5 4 ® 

gQ 4 I 62 . 263 

80 . 3 117 
80.3 ( c) ua 
80 . 25 - 80 . 30 2 ® 7 
80.24 db 0.01 ( c) 141 
80 . 23 68 
80 . 21 88 
80 . 20 207 
80 . 2 211, 238 • 281 
80 . 15 27, 140 
80 . 12 228 
80 . 10 - 80 . 12 22 * 
80 . 10 61, ® 2, 74, 231 
80.1 ( d ) 

80 . 05 - 80.1 ( c) 2M 
79 . 9 - 80 . 1 139 
80 . 09 268 
80 . 08® 7 

80 . 05 - 80 . 07 17 
80.061 ± 0.002 1 ® 6 
80 . 06 39, 187 - 147 
80 . 05 28, ,#0 ' 133 
80 . 04 2 ® 1 
80 . 00 40, 94 


go . o 28 • 116 - 117 • i 3 ®. 

167. 194. 222 

80 ( e ) 


79 . 9 - 80 229 


79 . 5 - 80 . 0 209 


79 . 5 - 80 21 ® 


79 . 95 231 


79 . 91 4, 6 


79 . 9 18, 19, ie8, 210 


79 . 87 12, **• 237 


79 . 866 197 


79 . 86 88 


79 . 6 - 79 . 8 2 ® 9 


79 . 7 160 


79 . 60 - 79 . 64 179 


79 . 60 143 


79 . 6 70 


79.5 ( f ) 


79486 . 166 


79 . 33 123 


79 . 32 123 


79 . 3I6 7 , 201 , 279 


79 . 25 264 


79 . 2 6, uo - 206 


79 ( g ) 

atm. 

190.1 

3,494 ( b ) 230 - 231 

180.1 

3,097 ( b ) 239 - 231 

169.8 

2,724 ( b) 231 

170.1 

2,712 ( b) 230 

159.8 

2,405 ( b) 231 

150.1 

2,061 ( b ) 23# 

148.9 

2,035 ( b) 231 

138.8 

1 . 719 231 

138.9 

1,705 ( b) 231 

129.91 

1,450 ( b) 231 

130 

1 , 430 11 

129.92 

1 , 416 231 

125.01 

1,325 ( b) 231 

119.92 

1 , 155 231 

120.1 

1,151 ( b) 230 

115.06 

1,016 ( b) 231 

110.02 

. 853 281 

110.01 

853 281 



CioH, 
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105.71 

740 (b) 231 

99.98 

56 1 231 

100 

560 11 

95.21 

429 (b) 231 

91.14 

300 94 

91.10 

300 94 

89.11 

281 (b) 231 

89.97 

278*31 

90.25 

275 94 

90 

27 5 U 

89.20 

250 94 

88.35 

225 94 

87.45 

200 94 

86.45 

175 94 

86.01 

173 (b) 281 

85.50 

150 94 

84.50 

125 94 

83.51 

106 (b) 231 

83.65 

100 94 

83 

80 u 

82.80 

75 94 

81.80 

50 94 

80.85 

25 94 

80.10 

Q231 

79.95 

o 94 


B. P., °C @ 760mm 
217 .98 

218.47 (b) 66 
218.2 88 - 124 
218. 12 248 
218.0G 42 - 65 • 100 
218.050 (b) 89 
218.05 (h) 

218.04 7 

218.0 ± 0.02 243 
218 O 170, 195, 214, 263, 284 
218 (i) 

217.8-218.0 93 
217.98 db O.Ol 280 ’ 263 
217.97* 66 

217 96 39, * 0, 147, 242, 249 
217.96 db 0.03 141 
217.95 73 . 

217.94 41 


217.9 28 


217.8 169 


217.68 100 


269.51 

2, 149.31 68 

267.03 

2,052.28 58 

264.45 

1,957.02 5S 

263.01 

1,912.86 s8 

259.26 

1,784.83 6K 

255.65 

1,657.39 88 

253.93 

1,600.94 s ® 

249.92 

1,489.60 s5 

247.58 

1,413.80 s5 

245.99 

1, 378.68 s5 

243.98 

1,317.86 68 

243.32 

1,306.75“ 

241.34 

1, 252.27 s5 

238.79 

1,184.58 s5 

236.25 

1,1 11.33 s5 

231.68 

1,086.63“ 

234.50 

1,082.12“ 

233.94 

1,070.92 s5 

230.86 

1,002.31 s5 

228.55 

958.26 s5 

227.02 

927.75“ 

225.39 

894.87 55 

224.1 

881.0 170 

223.9 

879 .7 1 70 

223.8 

878.5 170 

224.45 

877.29 55 

221.45 

825.2 175 

221.35 

816.78 86 

220 

800 38 

219.95 

800 100 

219.68 

795 100 

219.40 

790100 

219.11 

785 100 

218.83 

780 100 

218.54 

775 100 

218.25 

770i°o 

217.4-217.8 

769 184 

218.5 

767.63 54 

217.97 

76510° 

218.5 

763 13 

218.152 (b) 

762.02 89 
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CioHt 

218.047 (b) 

760.37 89 



206.84 

590 100 

218.061 (b) 

760.24 89 



207.00 

589.70 66 

217.87 

759.2 175 



206.92 

584.01 s5 

217.34 

755.8 176 



206.00 

581 .9 1 78 

217.40 

755100 



206.12 

580 l °° 

217.6 

752.20 64 



205.78 

576. 2 1 75 

217 

751X08 



206.05 

576. 18 66 

217.6 

750. 1 88 



205.40 

570 100 

217.11 

750 100 



205.31 

564.76 s6 

216.4-216.8 

747.6 110 



204.60 

560 100 

216.82 

745100 



203.91 

550' 00 

216.89 

744185 



203.15 

540 100 

216.7 

741.9 187 



203.26 

538.37 s5 

216.53 

74010° 



202.37 

530 t0 ° 

216.45 

737.6 170 



202.2 

520.0 170 

216.4 

737.6 170 



201.59 

520 100 

216.7 

736.99 61 



202.2 

519.0 170 

216.24 

735100 



202.1 

518.5 170 

215.95 

730100 



200.80 

510 100 

215.65 

725100 



200.50 

505.7 175 

215.7 

720.39 64 



200 

502.1*° 

215.36 

720 100 



200.00 

500 100 

215.06 

71510° 



200 

500 38 

214.76 

71Q100 



199.18 

490 100 

215.07 

708 ,93 56 



198.99 

484.84 s6 

214.45 

705100 



198.53 

482. 1 1 76 

214.14 

700 l °° 



198.34 

480 100 

214 

700 38 



197.48 

4701°° 

213.51 

690 100 



196.96 

464.1 178 

213.30 

682.7 175 



196.60 

400i°° 

212.87 

680 100 



196.85 

458. 41 66 

212.23 

670 100 



196.72 

458. 31 65 

212.17 

607.8 176 



194.78 

4401°° 

212.06 

660. 16 66 



193.85 

4301°° 

211.58 

660 100 



192.91 

420i“° 

210.94 

650 100 



193.05 

417.97 65 

210.28 

640 100 



191.96 

4101°° 

209.60 

630 100 



191.00 

4001°° 

209.83 

627 .85 65 



191 

400*# 

209.62 

625.95 s5 



191.28 

398.89 6S 

208.93 

620 100 



191.20 

397.68 s6 

208.24 

6 1Q100 



190.66 

391.40 86 

208 

600 38 



190.02 

390 100 

207.55 

600 100 



189.02 

380 100 



CjoH» 


80 


188.36 

369.77** 

187.43 

358.98** 

185.34 

347. 6 1 76 

184.90 

337.43** 

184.56 

334.20** 

183.89 

326.22** 

181.20 

310.6 17 * 

180.80 

300.82** 

180 

300 38 

180 

299.1 60 

178.44 

290.0 17 * 

179.39 

289.22** 

178.92 

286.60** 

178.41 

281.55** 

178.0 

275.2 170 

177.11 

272.34** 

177.3 

269.7 170 

175.10 

260.8 17 * 

173.14 

243.53** 

172.05 

235.21** 

171.23 

231.16** 

166 

200 38 

163.13 

187.1 17 * 

163.9 

181.8 170 

160 

172 13 

160 

168.4*° 

160.9 

168.1 170 

158.95 

165.1 17 * 

149.7 

117.9 170 

148.7 

114.5 170 

147.8 

111.4 170 

144.45 

103.5 17 * 

144 

100 38 

140 

88.7*° 

138 

80 38 

133.72 

71.2 17 * 

132.6 

67.0 170 

131.1 

63.2 170 

130 

61 .90 10 

130.25 

61.2 170 

128.06 

58.7 17 * 

128.51 ± 0.10 

57.78 U1 

117.15 

38.3 17 * 

114.70 

35.9 17 * 


115 

32.40 10 

113.0 

32.2 170 

109.65 

28.7 17 ® 

110 

27.30 10 

104.39 

22.9 17 * 

105 

22.40 10 

102 

20 38 

100 

18.50 10 

100.00 

18.5 17 ® 

100 

18.5 8 - 60 

98.1 

18.3 170 

95 

15.50 10 

95.00 

15.5 175 

95 

15.5 s 

90 

12.60 10 

90 

12.6 3 

87.47 

11.9 17 * 

87.4 

11.9 170 

87.2 

11.4 170 

87 

1Q38 

85 

9.80 10 

85 

9.8 3 

80 

7.40 10 

80 

7.4 3 

75 

5.43 3 

74 

5 38 

70 

438 

70 

3.95 s 

70 

3.9 14 * 

65 

2.65 3 

60 

1.83 8 

59.76 

1.780 238 

55 

1.26 s 

55 

J149 

50 

0.81 5 221 

50 

0.81 3 

49.94 

0.801 238 

44.86 

0.526 238 

45 

0.518 22 * 

45 

0.51 8 

40 

0.35 146 

40 

0.320 221 

39.70 

0.320 238 

40 

0.32* 
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C 10 H» 


34.60 

0.218 238 

35 

0.210 221 

35 

0.21 3 

35 

0.195 163 

30 

0.135 3 

30 

0.133 221 

29.62 

0.128 238 

25 

0.103 3 

24.80 

0.0845 238 

25 

0.082 221 

20 

0.080 3 

15 

0.0G2 3 

20 

0.06 163 

20 

0.0545(b) 
io, a 

20 

0.054 221 

19.86 

0.0500 238 

10 

0.047 3 

15 

0.0376(b) 1 

15 

0.035 221 

5 

0.034* 

12.98 

0.0233 238 

0 

0.023(b) 10 

0 

0.022 3 

10 

0.02 1 221 

5 

0.010 221 

0 

O.OOG 221 

0 

0.00538 238 

0.9628 3 

1.035 120 

1.036 120 

1.110 28 

1.152 (solid) 212 
1.158 (solid) 216 
1.172 (solid) 171 
1.175 (solid) 203 

100° 

0.889 

187.8° 217 

0.8902 

177.2° 64 

0.912 

164.8° 217 

0.9212 

152° 122 

0.9400 

127.0° 04 

0.9456 

120° 68 

0.95040 (b) 

115° 147 


0.9632 

100.86° 88 

0.9630 

100.04° 88 

0.9609 

100° 88 

0.96248 (b) 

100° 147 

0.9643 

99.8° 265 

0.9641 

99.6° 266 

0.9645 

99 6° 120 • 255 

0.9629 

99.5° 121 

0.9631 

99.3° 121 

0.9630 

99.2° 121 

0.9628 

r>9» 02 4, 6 

lj 0 

0.9634b (b) 

99.0° 219 

0.96208 

98.4° 174 

0.9G21 

98.4° 33 

1.0056 

i.95 196 
^96 

0.9696 

91.45° 27 

0.9685 

90° 68 

0.9696 

90° 122 

0.97056 (b) 

90° 147 

0.9715 

87.29° 88 

0.9757 

85.30° 261 

0.9752 ± 0.0002 

85° 141 

0.9757 

85° 266 

1.0070 

,-.85 195 

D 85 

0.9746 

84.55° 27 

0.9766 (b) 

82.2° 219 

0.97703 (b) 

82° 147 

0.9759 

81.92° 88 

0.9771 

80.76° 88 

0.9790 

80° 122 

0.9777 

79.9° 72 

0.9778 

yg 2° 99° 

0.9790 

78.45° 27 

0.9799 

77.35° 27 

0.9813 

75.04° 27 

0.9830 

72.61° 27 

0.9850 

70.10° 27 

0.9877 

66.71° 27 

0.9991 

50° 88 

1.1675 (solid) 

31.51° 27 

1.149 

25° 119 

1.1789 (b) 

23.9° 87 

1.168 

22° 76 

1.170 

18 ° 16 



CioH$ 
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1.1589 (solid) 

17° 59 

1.1708 (solid) 

15.71° 27 

1.1517 

15° 92 

1.15173 

15° 254 

1.1788 (solid) 

8.31° 27 

1.0373 

0° 68 

1.2355 (solid) 

-188° 59 

1.5821 4 

1.618 120 

100° 

1.619 120 

1.5330 

187.8° 217 

1.5467 

164.8° 217 

1.5695 

121.8° 217 

1.5760 

111.3° 217 

1.58218 

99.6° 120 ’ 255 

1.58269 

99.6° 256 

1.58291 

99.5° 121 

1.58276 

99.3° 121 

1.58276 

99.2° 121 

1.58232 

98.4° 174 

1.58987 

85.30° 273 

1.58996 

85.30° 261 

1.5898 ± 0.0002 

85° 141 

1.5917 

82.8° 217 

1.601 

80° 83 

1.57472 

99 8 120, 235 
n lla 

1.57509 

99 6 256 

1.57535 

99 5 121 
^Her 

1.57524 

99 3 121 
^Ha 

1.57520 

99.2 121 
%« 

1.57456 

98 4 174 

1.5746 

98 4 33 
n Ua 

1.57375 

85 255 

1.60328 

99 6 120, 255 

nns 

1.60378 

99 6 256 

n m 

1.60401 

99 5 121 
n W3 

1.60387 

99 3 121 
n H0 

1.60386 

99 2 121 
^11/3 

1.60310 t 

98 4 174 
n H0 

1.62261 

„99.6 120, 255 
KRy 


1.62295 


„*».» 26 * 
«H T 


(j) 


Additional Data 

Crit. Temp. (°C) 

47481 

468.2 78 ' 86 


468.0 265 

Crit. Pressure (mm Hg) 
29, 792. 0 85 

t m = 79.975 + 0.03614 p a ,m 
-0.000001187 Palm 
(1 to 3,500 atm) 


T„ 

J_ 

T b 

r b 

dD 

dt 


= 0.00326573 

— 0.00042695 logio Pmm 
(900 to 2,150 mm) 

= 0.00324419 

- 0.00041936 logio Pmm 
(300 to 900 mm) 

= 0.00320848 

- 0.00040522 logio Pmm 
(35 to 300 mm) 

~ = -0.00077163 [1 + 0.001933 ( t - 

100)]/°C 
(60 to 190°C) 


~ = — 0.0005509/°C 
(80 to 190°C) 

(a) The melting point 81 is found in 
references 14, 15, 91, 112, 145, 
192, 199, 262. 

(b) This constant is the average of 
two or more determinations. 


(c) This constant was given as a 
freezing point in the literature. 

(d) The melting point 80.1 is found in 
references 65, 163, 170, 196, 219, 
227, 231, 242, 272. 

(e) The melting point 80 is found in 
references 1, 10, 16, 24, 29, 30, 31, 
32, 34, 36, 46, 49, 53, 61, 72, 76, 
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CioH* 


80, 95, 97, 101, 104, 105, 107, 109, 
118, 119, 121, 122, 125, 127, 144, 
149, 158, 160, 166, 172, 174, 176, 
177, 180, 181, 183, 186, 200, 202, 
212, 215, 218, 223, 226, 232, 233, 
239, 241, 244, 245, 247, 248, 252, 

257, 259, 271, 275, 276, 278, 280, 
282. 

(f) The melting point 79.5 is found in 
references 25, 43, 158, 164, 183, 
184, 213. 

(g) The melting point 79 is found in 
references 2, 8, 9, 20, 21, 22, 35, 
47, 57, 62, 63, 69, 77, 79, 81, 82, 
92, 98, 111, 135, 138, 142, 151, 
152, 159, 178, 182, 185, 190, 204, 
205, 234, 245, 247, 251, 253, 256, 

258, 270, 274, 277. 

(h) The boiling point 218.05 is found 
in references 7, 128, 129, 130, 131, 
132, 133, 240. 

(i) The boiling point 218 is found in 
references 13, 20, 21, 22, 23, 38, 
57, 71, 92, 99, 101, 106, 113, 119, 
134, 148, 152, 160, 161, 188, 189, 
198, 235, 236, 244, 247, 218, 252, 
260, 265, 269. 

(j) Refractive indices at other lines 
are found in reference 173. 


Octadeuteronaphthalene 


D D 



D D 


M. P., °C 
80-81 s# 
77.5 4 » 
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100.2 109 
^Ha 

1.57225 

100.1 112 

1.57226 

100.0 109 
™H a 

1.57252 

100.0 112 

1.57244 

9 9 5 109 

1.57235 

„99.4 109 

n n « 

1.57353 

„99.2 110 

1.58292 

„78 3 112 

1.60677 ± 0.00010 

4 25 61 
%a 

1.60687 

24.7 107 
%I« 

1.60750 

„24.0 112 

%a 

1.60754 

23.9 112 
%« 

1.60786 

23.3 109 

niia 

1.60811 

22.6 109 
™H« 

1.60846 

21.6 109 

nil* 

1.60846 

21.3 109 
™H« 

1.59156 

20 9 109 

1.60881 

^20.6 109 
%a 

1.60909 

20.6 109 
"Ha 

1.60900 

^20.0 112 
^II« 

1.60919 

-19.8 111 
™H« 

1.60927 

„19.8 109 
n llcc 

1.00909 

„19.7 112 
™H« 

1.60944 

„19.7 112 

1.60932 

n J 9 - 8 H 2 

1.60936 

„ 19.2 112 
%« 

1.60980 

^18.9 112 
%a 

1.60980 

_ 1 8.2 112 

1.60989 

18.2 112 
"Ha 

1.61007 

18.2 109 
"Ha 

1.61051 

„17.8 109 
W Ha 

1.61015 

^17.6 112 
%a 

1.60997 

.,17.2 112 

%a 

1.61052 

„17.0 111 

n ll<x 

1 . 61042 . 

16.9 112 
%a 

1.61051 

16.8 112 
"Ha 


1.61051 

„16.7 112 

1.61126 

-,15.0 112 
%a 

1.61130 

-- 14.9 112 
%a 

1.61121 

14.4 112 
™H« 

1.61174 

13.6 U2 
%a 

1.61300 

,,13.6 110 

n Hcc 

1.60025 

-,100.2 109 
n H/S 

1.60018 

^100.1 112 
n K(J 

1.60034 

„ 100.0 109 

1.60043 

_99.fi 109 
n ii0 

1.60285 

99.4 109 
n H0 

1.60159 

99.2 110 

1.63672 

± 0.00010 n ^ 61 

1.63680 

24.7 107 
n H(3 

1.63740 

24.0 112 
n H/3 

1.63744 

23.9 112 
Klip 

1.63776 

23.3 109 

1.63800 

,22.6 109 
n H/9 

1.63844 

21.6 109 
n H 0 

1.63844 

_ 21.8 109 
n H/3 

1.61969 

_20.9 109 
n H0 

1.63878 

20.6 109 

%u 

1.63905 

20.5 109 
n H/J 

1.63895 

^20.0 112 
n H0 

1.63931 

„19.8 109, 111 

1.63913 

19.7 112 
™H/J 

1.63947 

,19.7 

n H(3 

1.63935 

_19.8 112 
n H0 

1.63939 

-19.2 112 
n H0 

1.63983 

„18.9 112 
n H0 

1.64000 

n£ 2m 

1.64009 

»kV 10# 

1.64052 

nkV 10# 

1.64026 


1.64008 

,-17.2 112 
«H/J 

1.64060 

-17.0 111 
n Hfi 

1.64050 

_18.9 112 
n H0 

1.64068 

„16.8 112 
n Hfi 
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CuHio 


1.64050 

*.16.7 112 

n hd 

1.64143 

_ 15.0 112 

1.64147 

14.9 112 
n llfi 

1.64146 

14.4 112 
n ll0 

1.64214 

^13. a 112 

1.64329 

13.6 110 
n H0 

1.62067 

99.2 110 

1.65852 

21.6 109 

1.65852 

21 3 109 

1.66024 

„ 18.2 112 
Klly 

1.66106 

16 8 112 
n Hy 

1.66372 

,*13.6 110 
^Hy 

1.5800 

_100.2 109 
^Ho 

1.57990 

100.1 112 
^He 


1.61837 

18.2 112 
%e 

1.61844 

-18.2 109 
™He 

1.6188 

17.8 109 
™He 

1.61862 

17.6 112 

Wile 

1.61844 

17.2 112 
n iio 

1.61898 

17.0 111 
™He 

1.61879 

16.9 112 

WHe 

1.61907 

„ 16.8 112 
n IIe 

1.61888 

16 7 112 
WHe 

1.61972 

,15 0 112 
™H© 

1.61976 

14.9 112 
WHe 

1.61985 

14.4 112 
n He 

1.62038 

1Z.0 112 
Wile 


Additional Data 


1.5801 
1.58027 
1.5803 

1.5802 
1.59095 


„ 100.0 109 

n Ho 


^, 100.0 112 
«Ilo 
„ 99 5 109 
«He 


n Ho 
„ 7 8.3 
n Ue 


109 

112 


dD/dt = — 0.0007437/°C 
(0 to 50°C) 

(a) This constant was given as 
freezing point in the literature. 


2 -Methylnaphthalene 


1.61527 

24 7 
n He 

107 

1.61589 

4V, 240 

WHe 

112 

1.61593 

23 9 
n He 

112 

1.6162 

23.3 

n He 

109 

1.6165 

22.6 

WHe 

109 


C 



1.6168 

WHe 6 10? 

1.6168 

n?i? 109 

1.6172 

A 20 9 109 
n He 

1.6172 

20.6 109 

™n© 

1.6174 

20 5 109 
n lle 

1.61738 

20 0 112 
^11© 

1.61757 

19.8 111 
n llo 

1.6176 

19.8 109 

W|Ie 

1.61747 

!9.7 112 

WHe 

1.61782 

i9.7 11/ 

WHe 

1.61770 

„19 3 112 
W«e 

1.61774 

19.2 112 
^H© 

1.61818 

„ 18.9 112 
^H© 

1.61836 

„ 18.2 112 
^H© 


M.P., °C 
34.4 4 

36.G-37.2 36 

372 7 , 30 

35.5 40 
35. 1“ 9 

3 5 38. 76 

34 525, 64 . 71 

34.44 d= 0.01 (a) 61 

34,143 , 75 

3423, 66 

32.5- 33" 

32-33’ 3 - 106 

32 5"- "■ **• ut < 119 

31.5- 32.5“° 

32 (b) 


a 



B. P., °C @ 760mm 


241 . 1 , 


241-243 74 


242 8 


241-242 29 ' 96 ■ 115 


240-242 5 ’ 74 


241.14 19 


241.14 ± 0.05 61 


24i.i»o 


240-241 121 


240-242 

770 60 

241-242 

759 119 

148.07 ± 0.05 

57.78 61 

147 

50 3S 

110-112 

16* 

110.2-111.4 

13 33 

0.883 

174° 93 

0.891 

170° 37 

0.912 

142.5° 93 

0.930 

120° 37 

0.932 

111.7° 93 

0.9491 

99.4° 110 

0.961 

80° 37 

0.9718 

70° 25 

0.985 

50° 37 

0.99045 ± 0.00002 

40° 61 

0.9939 

39.9° 110 

1.0043 

22° 78 


1.528, 

1.551 

1.569, 

1.5750 

1.57426 

1.5864 

1.5864 

1.5965 

1.5997 


174° 93 
142.5° 93 
111.7° 93 
99.8° 94 
99.4° 110 
78.5° 93 
78.3° 94 
50° 26 
49° 93 
48.8° 94 
40° 26 


1.5997 

1.6015 


1.60192 ± 0.00010 40° 61 
1.6028 < 40° 116 

1.60263 39.9 ° 110 


1.605, 

1.6056 

1.56724 

1.59407 ± 0.00010 

1.59499 

1.59454 

1.62306 ± 0.00010 

1.62395 

1.64284 


34° 93 
33.8° 94 


99.4 no 
»H« 

4° #1 

,99.9 110 
«II« 

99.4 110 
n H3 
„40 31 
n HB 
„39.9 110 
nil, a 
39.9 110 


(a) This constant was given as a freez- 
ing point in the literature. 

(b) The melting point 32 is found in 
references 5, 15, 16, 63, 97, 103, 
118. 


C 12 H 


12 


1 -Ethylnaphthalene 


C— C 



B. P., °C @ 760mm 


258-259 45 

257-259 120 

250-259 32 

257-259.5 

757.7 12 

256.5 

756 69 

247-249 

742 33 

112-116 

931 

100 

2-3“ 

1.0123 31 

1.0111 

14.2° 99 

1.0123 

Di 19 11 

1.0204 

D ° 0 12 

1.0221 

D° 0 69 

1.6075 31 

1.6089 

14.2° (• 



2-EthyInaphthalene 


C— C 



M. P., °C 

-7 — 6.5 87 
— 7.5 68 

B. P., °C @ 760mm 


251.5 


25262 . 68 


251-252 2 *. 114 


250-252 14 


2514S, 62 


250-251 9 


249-254 

750 81 

248 

725° 

173-175 

50 97 

122-125 

1 4 26 

117-120 

12U4 

117-118 

10 3 

0.9958 

J5° 67. 68 

1.0015 

t-\25 72 

1.0078 

0° 62 

1.0069 

taO 57, 58 

1.591 

25° 72 

1.6028 

15° 67, 68 


(a) 


(a) Refractive indices at other lines 
are found in reference 57. 


1 , 2-Dimethylnaphthalene 


C 



B. P., °C @ 760mm 


266-267 81 


265 

770 22 

265-266 

752“ 

264 

749 30 

144 

22 U0 

148-149 

18 96 

139-140 

15 96 

135-136 

14 42 

137 

13 64 

131.5 

12 30 

120 

0.02 82 

1.011 64 


1.015 51 


1.019 30 


1.0118 

19.0° 84 

1.025 

16.6° 98 

1.0219 

16.35° 110 

1.6135“ 


1.6142 64 


1.61161 

19° 84 

1.61795 

16.35° 110 

1.60691 

,„19 64 

1.61014 

16.35 110 

n Ha 

1.63613 

„ ,19 64 
w H/9 

1.63945 

„ 16.35 110 
«1I/J 

1.65976 

„ 16.35 110 

n H r 


1 , 3 -Dimethylnaphthalene 


C 



C 

B. P., °C @ 760mm 
248-250 41 
262-264 
124-126 
107 


M. P., °C 
-3.5“ 


740102 

10 " 

l* 



CuH w 


94 


D? 

1.01997 

15° 41 

^ 20 




1.6130 

15° 41 


1 ,4-Dimethylnaphthalene 

C 



I 

C 


M. P., °C 

15-17 102 ' ,03 
5.5-G.5 79 


, °C @ 760mm 
264-206 66 

265 68 

204 4 

262-264 

751 u 

262.5-263 

742 10 

145 

4Q68 

118 

10 79 

110 

6 34 

1.0157 

1.0157 34 

0.97411 

77 a 7° 68 

1.01058 

27.7° 68 

1.0106 

27.7° 7 ’ 8 

1.0176 

n 20 34 
^20 

1.01803 

16.4° 68 

1.0199 

12° 11 

1.0283 

0° 11 

1.58656 

77.7° 68 

1.61052 

27.7° 68 

1.61567 

16.4° 68 

1.57901 

77.7 68 
n ll a 

1.60250 

27.7 68 
n H a 

1.6025 . 

27 .7 8 
n R a 


1.60765 

16.4 68 

1.60710 

77.7 68 

1.62200 

.,27.7 68 

1.63722 

„16.4 68 

1.65117 

27.7 68 
n Hy 


Additional Data 

dD/dt = -0.00072025/°C 
(0 to 78°C) 


2 , 3 -Dimethylnaphthalene 



M. P., °C 

104 

104-105 117 
104-104. 5 95 
104 4 ’ 122 
102 100 

B. P., °C @ 760mm 

265-266 767 48 


1 , 5-Dimethylnaphthalene 

C 



3249. 60 

80-80.5 1 

77-78 104 


B. P., °C @ 760mm 
265.5 49 

265-265.5 761 60 
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C 12 H 13 


1 , 6-Dimethylnaphthalene 


C 



M. R, °C 
97" 

B. P. ( °C @ 760ram 


262-264" 
262-263 47, 118 
262.5 13 


1.0049 

16.3° 110 

1.0056 

15° 118 

1.60886 

16.3° 110 

1.60119 

16.3 110 
%« 

1.63021 

16.3 110 

1.64958 

16.3 110 
^H 7 


1 , 7-Dimethylnaphthalene 


C 



M. P., °C 
84-85 101 

B. P., °C @ 760mm 
261-262“ 

258 4 

147-149 15 21 

Dl° 

1.0115“ 


1.60831“ 


2 , 6-Dimethylnaphthalene 



C 

M. P., °C 
110.5 
113" 

111 17 

HO-11117. 44, 63, 113, 118 

110.5 40 
1 IQIs, 23, 53 

109 88 

B. P., °C @ 760mm 
261-263 44 
261-262" 

260- 261 767 48 

261- 262 762 118 

2 , 7 -Dimethylnaphthalene 

C C 



M. P., °C 

97 

98.5 83 
98 88 
97-98 90 
96.5-97.5 70 

g746, 83, 89, 97 

96-97 83, 91 > 92 • 118 
96.5 24 
96 23, 84 
94-95 87 

g469, 88 

B. P., °C @ 760mm 
265 18 
262 

128-130 


758 118 

1 2 86 
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C13H14 

1 -n-Propylnaphthalene 


C— C— C 



B. P., °C @ 760mm 
275-276 81 
274-275 4 ’ 5 

2 -n-Propyinaphthalene 

C— C— C 



B. P., °C @ 760mm 
277-279 4, 6 

1 -Isopropylnaphthalene 


C-C-C 



B. P., °C @ 760mm 


2G4-266 9 

2G3-2G4 

7G9 22 

132 

12 22 

132-134 

1038 , 39 

dT 

0.90075 

15° 38 


1.5728 

15039 

1.5775 

15° 38 


2 -Isopropylnaphthalene 

C— C 
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C„Hu 


B. P., °C @ 760mm 


268 86 

263-205 22 

262 s6 

265 

755 62 

145 

25 02 

129-130 

14 2 

125 

12°6 

99-100 

0.2 8 

Q.9795 86 

0.974 

n 25 69 

L> 26 

0.990 

()° 62 

1.5772 86 

1.5775 59 

1.5784 86 



1 -Methyl-2 -ethylnaphthal ene 

C 

i C— C 



B. P. 

, °C (g) 760mm 
137.5-140 

1 2 4B 


140-145 

U15 

Iff 

1.0014 

15.4° 48 

„ 20 




1.599 46 

1.60138 

15.4° 46 


1.59422 

15.4 45 
n lhz 


1.62151 

15 4 45 
^H/S 


1.63995 

15.4 45 
n Uy 


1 -Ethyl-2-methylnaphthalene 



B. P., °C @ 760mm 

135-145 J 1 15 


1 -Methyl-4-ethylnaphthalene 


C 



122 

1 0 30 

138-140 

12 45 

Iff 

1.0086 

13.1° 46 

20 

1.60571 

13.1° 46 

1.59839 

13.1 45 

1.62624 

.,13 1 45 
n H0 

1.64490 

.,13.1 45 

Ully 


l-Methyl-5-ethylnaphthalene 

C 



I 

C— C 


M. P., °C 

4036 

B. P., °C @ 760mm 



140 

12” 


133 

]0 36 

Df 

1.011 

18° ” 

nf 

1.600 

30° 86 


1.6082 

i- 

O 

00 
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1 -Methyl-6-ethylnaphthalene 


C 



C— C 

B. P., °C @ 760mm 

146 14 68 

140 12 3 ‘ 


1.598 36 



1 'Ethyl-7 -methylnaphthalene 



B. P., °C @ 760mm 

128 11 14 


2 -Methyl -6-ethylnaphthalene 


c 

c— c 


M. P., °C 


44-45 44 


B. P., °C @ 760mm 


145-150 

Hie 

1,2,3 -Trimethylnaphthalene 


C 



C 


M. P., °C 
27-28 40 

B. P., °C @ 760mm 

125-130 12 6 « 

1 , 2 , 4-Trimethylnaphthalene 



1.5970 34 . 


C 
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C 1S Hu 


B. P., °C @ 760mm 

146 12 66 


1,2, 5-Trimethylnaphthalene 


C 



M. P., °C 


31-32 69 

_ 5 34 

B. P., °C @ 760mm 

148-149 

10 70 

147-148 

16 70 

147-148 

H69 

101-103 

1.5 34 

113-115 

0.5 41 

120 

0.2 80 

D? 

1.0103 

22 c 69 

1.008 

15° 70 

1.011 

15° 70 


1.6093 

22° 69 

1.6092 

15° 70 

1.6093 

15° 70 


1,2, 6-Trimethylnaphthalene 

C 



C 

M. P., °C 

1 4 87 

B. P., °C @ 760mm 

154-156 15 89 



146 

1Q66 


119-123 

10 76 

dT 

0.935 79 


„ 20 




1.521 76 



1,3, 5-Trimethylnaphthalene 

C 



M. P., °C 
47” 

43 66 

B. P., °C @ 760mm 

139.5 10 66 


1,2, 7-Trimethylnaphthalene 

(Sapotalene) 

C 

C | C 



, °C @ 760mm 


100-163 

10 17 

143 

13 66 

140-145 

1263 

133 

10 1S 


1,3, 6-Trimethylnaphthalene 


C 




CijHh 


102 


B. P., °C @ 7G0mm 

140-144 10 66 


1,4,5 -Trimethylnaphthalene 

C 


M. P., °C 
63 7 ' 66 

B. P., °C @ 760mm 

145 12 66 


2,3, 5-Trimethylnaphthalene 


C 



M. P., °C 
28 7> 81 
25.3 47 

B. P., °C @ 760mm 
285 47 

138 12 68 


1,2, 8-Trimethylnaphthalene 



B. P., °C @ 760mm 

150 1G 88 


1,3, 7-Trimethylnaphthalene 

C 

C I 



c 

M. P., °C 

13.5 46 ' 48 

B. P., °C @ 760mm 


280 48 


280 

764 48 

131-133 

9 68 

1.007 48 

0.9801 

21° 88 

1.57589 16 
1.5972 

15.5° 88 


1,4, 6-Trimethylnaphthalene 


C 



B. P., °C @ 760mm 

140-142 15 86 


2,3, 6-Trimethylnaphthalene 


C 



M. P., °C 

102 84, «. <8 
92-9321. 23 
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B. P., °C @ 760mm 
286 48 
263-264 21 

286 762 46 

146-148 14 88 

104-105 1.5 34 

2,4,5 -Trimethylnaphthalene 

C 


M. R, °C 
48” 

ChHis 

1 -n-Butylnaphthalene 

C— C— C— C 


B. P., °C © 760mm 
281-283 4 - 6 

2 -n-Butylnaphthalene 

C— C— C— C 


B. P., °C @ 760mm 
283-285 4 - 5 
282.5-283.5 
125-130 
DT 

0.9659 86 


C )3 H 14 

1 -sec-Butylnaphthalene 

C— C-C— C 



B. P., °C @ 760mm 

111-113 2 88 

105-107 2 88 

Df 

0.9746 88 

0.9749 88 


1.5698 88 

2-sec-ButylnaphthaIene 

C 

I 

C-C— c 



1.5814 8 

1 -Isobutylnaphthalene 

C 

I 

C— C— C 






74556 

13 80 


1.5790 88 


B. P., °C @ 760mm 
136-138 


11 ” 



CuHie 


104 


2-Isobutylnaphthalene 

C 

I 

c— c— c 



B. P., °C @ 760mm 

112-113 6 27 


1 *ter/-Butylnaphthalene 

C 


C— C— C 



B. P., °C @ 760mm 
287-289" 

114-118 3 43 

Dl° 

0.9629 88 

n 20 

1.572G 88 


142-143 

1 4 83 

140-145 

13 59 

127-131 

031 

115 

6 90 

125 

4 13 

dT 


0.9G74 58 

09687 88 

0.979 

n 25 CQ 

JJ 25 

20 


1.5G85 89 

1.5768 86 

1.5795 90 
1.5812 56 


l-Methyl-3-isopropylnaphthalene 


C 



C 

B. P., °C @ 760mm 

150 ll 28 


2 -ferf-Butylnaphthalene 

C 



M. P., °C 

— 490 

B. P., °C @ 760mm 


274 -276 86 


274-277 

756 13 

272-275 

745 86 

137-139 

1713 

145 

15 90 


1 -Methyl-4-isopropylnaphthalene 


C 



I 

c— c— c 


M. P., °C 
196 30 


B. P. 

, °C @ 760mm 



148 

16* 


145-148 

12 " 

Df 

0.9934 

14 50 00 

20 

1.5907 

14.5° 60 
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CuHu 


l-Mcthyl-7'isopropylnaphthalene 

(Eudalene) 

C 

C— C 

1 


til 


U 

B. P., °C @ 760mm 


281 7 

280-281 

730“ 

280-281 

720 71 

152 

18” 

142-143 

12 71 

142 

12 n 

140 

1 1 77 

D\° 

O 

«4 

0.9734 

0.9737 

17° 7. 

0.9747 

16° 71 

20 


» D 

I 70 71 

1.5847 

1.5849 

17° " 

1.5850 

16° 71 

1 -Isopropyl-7-methylnaphthalene 

(Apocadalene) 


C- 

-C-C 

C 

1 





B. P., °C @ 760mm 


282 7 

139-141 

12 75 

D? 


0.9833 7 * 




1.5884 77 



1 , 4-Diethylnaphthalene 



C-C 

M. P., °C 
16.5-17 1 

B. P., °C @ 760mm 


165 

25 1 

150-152.5 

12 ” 

136-139 

9” 

0.993” 

0.9983 

13.1° ” 

1.601” 

1.59699 

13.1° « 

1.59005 

_Il.i « 

n h« 

1.61642 

„n.i « 

n Htf 

1.63423 

„l».l «6 
n Hf 


1 'Ethyl-2 , 6-dimethylnaphthalene 



C 

B. P., °C @ 760mm 

162 23* 1 

1 -Ethyl-2 , 7-dimethylnaphthalene 


C— C 




ChH 19 


106 


B. P., °C @ 760mm 

140-142 12 67 


1 ,4-Dimethyl-6-ethylnaphthalene 


C 




JyJ 

C— C 

c 

B. P., °C @ 760mm 


298-302 8 * 

115 

0.5 68 

1 ,2,3,4-Tetramethylnaphthalene 


c 


1 0 

r^Y 

Y 7 




1 c 

c 

M. P., °C 


107-108 87 

106.5-107.5 10 

101-105 12 



1,3, 4, 5 -Tetramethylnaphthalene 

C 



C C 


1,2,5, 6-Tetramethylnaphthalene 


C 



M. P., °C 
116.4 
118 18 

116-117 63, 74 
116-116.5 67 ’ 74 
1 1G 63 

B. P., °C @ 760mm 

150-155 12" 


1,2,5, 7-Tetramethylnaphthalene 

C 


C I C 



I 

C 


B. P., °C @ 760mm 

155-158 12 42 


1,2,5, 8-Tetramethylnaphthalene 


C C 



C 


B. P., °C @ 760mm 
150 


10 87 


B. P., °C @ 760mm 
150 


9" 



107 


1,2,6, 8-Tetramethylnaphthalene 


C C 



13. P., °C @ 7G0mm 

166-168 15 67 


1,3,6, 8-Tetramethylnaphthalene 



C16H18 

2-(2'-Pentyl)-naphthalene 

C 

I 

c— c— c— c 



B. P., °C @ 760mm 

130-131 5 49 

1- Isopentylnaphthalene (a) 

B. P., °C @ 7G0mm 
287-289 49 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

2- Isopentylnaphthalene (a) 

M. P., °C 
108-1 10 64 

B. P., °C @ 760mm 


c 14 h 16 

289-202 64 

140 12 82 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

1 -ter t-Pentylnaphthalene 

C 


c 

I 

c— c-c 



B. P., °C @ 760mm 
301-303 86 
Df 

0.9751 86 

2 -t cr<-Pentylnaphthalene 


C 



B. P., °C @ 760mm 
287-290 86 
Df 

0.9751 s6 
n 20 

1.5772 86 

1 -Methyl-7-/erf-butylnaphthalene 


C 




CiiHu 


108 


B. P., °C @ 760mm 

151-152 14“ 


1 1 5-Dimethyl-3 -isopropylnaphthalene 


C 



B. P., °C @ 760mm 

110-112 0.8” 



B. P., °C @ 760mm 

149-151 9 10 


2 , 5-Dimethyl-3 -isopropylnaphthalene 



B. P., °C @ 760mm 

154-158 13 10 

1 , 3-Dimethyl-7-isopropylnaphthalene 


C 



B. P., °C @ 760mm 

165-167 19 11 

1 , 4-Dimethyl-6-isopropylnaphthalene 


C 



B. P., °C @ 760mm 

155-157 12” 

1 ,6 -Dimethyl-4 -isopropylnaphthalene 

(Cadalene) 

C 



B. P., °C @ 760mm 


287-291” 


291-292 

730“ 

165 

20“ 

159.5-164 

15“ 

159-163 

15“ 

157 

15” 

153-154 

15* 

154-159 

13* » 

155-157 

12“ 

155-156 

11“ 

149 

10 s 

D\ a 


0.9731« 


0.9716 

25°“ 

0.9781 

19° “ 

0.9790 

19° ” 

0.9798 

19° •* 

0.9824 

15°“ 
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Ci»Hi» 


1.5820*® 


1.5834 71 


1.58491 

25° * l 

1.582 

19° 75 

1.5850 

19° 78 

1.5851 

19° 78 

1.5858 

15° 88 

1.5869 

15° ** 

l-Isopropyl-4, 

6-dimethylnaphthalene 


C— C— C 



C 


M. P., °C 
60®° 


1 -Methyl-2 ,4-diethylnaphthalene 

C 

I C— C 



0.9870 

13.3° *® 

1.59231 

13.3° *® 

1.58549 

13.8 48 
%a 

1.61135 

„13 3 43 
n Bff 

1.62870 

„13.3 43 
«Hy 


1 , 2 , 4 , 5 , 8-Pentamethylnaphthalene 



C C 

B. P., °C @ 760mm 

150 10‘ 7 

113,4,5, 7-Pentamethylnaphthalene 


C 



M. P., °C 

106-107® 7 

B. P., °C @ 760mm 

150 10‘ 7 
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C16H20 


2 -Hexylnaphthalene 



1.5673 25° 11 


1 - (3' -Hexyl) -naphthalene 

c— c— c— c— c— c 



B. P., °C @ 760mm 

148-158 l 18 


x-Methyl-x-isopentylnaphthalene (a) 

B. P., °C @ 760mm 

170-172 15 8 

Df 

0.9607 21.5° 8 

(a) The structure of this compound 
was not clearly ’defined in the 
literature. 



CmHio 


112 


1 ,6-Diisopropylnaphthalene 

C— C— C 



C 

M. P., °C 
52 10 

2 , 7 -Diisopropylnaphthalene 

C— C C— C 



B. P., °C @ 7G0mm 
278-280*° 

Z)J° 

0.9683*° 

n„ 

1.5701*° 

x , x-Diisopropylnaphthalene (a) 
M. P., °C 
38 1 ® 

B. P., °C @ 760mm 
317-319 1 ® 


(a) The structure of this compound 
was not clearly defined in the 
literature. 



C— C— C 

M. P., °C 

39.5-40.0* 


C„H„ 

2-(x'-Naphthyl)-heptane (a) 

B. P., °C @ 760mm 


162-165 

6»» 

0.933 

26.5° l » 

1.5448 

24.4° l » 


(a) The structure of this compound 
was not clearly defined in the 
literature. 


1,2,6, 7-Tetramethyl-4-isopropyl- 

naphthalene 

C 

C 

1 c 


r'Y 



c 

c-Lo 

M. P., °C 


102-103* 


1 -Isopropyl-2 ,4,6, 7-tetramethyl- 

naphthalene 

c—c—c 

C 

1 c 



/W 


C 

Y 

c 

M. P., °C 


96.5-97* 



i 4 -Tetramethyl-x-isopropylnaphtha- 
lene (a) 

M. P. ( °C 
111 * 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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Ci8H 2 4 


Ci8H24 

x-n-Octylnaphthalene (a) 

B. P., °C @ 760mm 

335-337 750 14 

Df 

0.9366 14 

20 

1.5510 14 

(a) The structure of this compound 
was not clear ty defined in the 
literature. 

x , x -Di-sec -butylnaphthalene (a) 


B. P., °C @ 760mm 


144 -145 

2 20 

140-141 

220 

I)T 


0.9529 20 


0.95 17 20 


#? 


1.5590*® 


1.5001 20 


(a) The structure of 

this compound 

was not clearly 

defined in the 

literature. 



1 ,4-Diisobutylnaphthalene 

C 

i 

c— c— c 



c— c— c 
I 

c 


0.9310 


0.933 16 


0.8784 

100° 4 

0.9104 

50° 4 

0.9424 

0° * 


1.5380 25° 18 

1.5410 19° 9 

Additional Data 

dD/dt = — 0.000G5G1/°C 
(0 to 100°C) 


x , x-Di-tert-butylnaphthalene (a) 

M. P., °C 


148 (b) 17 

1 1G-147 1 ’ 6 
145-146 (b) 7 

143 2 

142 10 

132 20 

82-83 (b) 7 

80-81 (b) 17 


B. P., °C @ 7C0mm 


320 (b) 7 

319 (b) 7 

180-185 

13 16 

(a) The structure of 

this compound 

was not clearly 
literature. 

defined in the 

(b) These constants were determined 

on isomeric forms. 


C 19 H 26 


x,x,x-Triisopropylnaphthalene (a) 

B. P., °C @ 760mm 


265-270 16 

148-152 

2 20 

Df 


0.9591 20 

0.946 

t-\25 15 

L> 25 


1.5566 15 

1.5605 20 

(a) The structure of tjiis compound 
was not clearly defined in the 
literature. 



C20H5! 
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C20H28 

x,x-Di-terf-pentylnaphthalene (a) 

M. P., °C 

154-155 20 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


C22H32 

2 ,3-Dihexylnaphthalene 

C 6 



1.5434 25° 11 


X4-Tetraisopropylnaphthalene (a) 

M. P., °C 
128 2 
127 10 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


C 28 H« 

2-Octadecylnaphthalene 



M. P., °C 
51-52 11 
Df 

0.906 25° 11 

0.912 Dili U 

n 2® 

1.5206 (a) 25° 11 

(a) This constant is an extrapolated 
value. 


x,x,x-Trihexylnaphthalene (a) 

Df 


0.908 

25° 11 

0.911 

25° 11 

0.914 

n 15.6 13 
15 6 

0.917 

7^16.6 13 

i^is.e 

1.5276 

to 

O* 

0 

1 .5297 

25° 11 


(a) The structure of this compound 
was not clearly defined in the 
literature. 


C32H62 

2-Docosylnaphthalene 



M. 

P., °C 



59.77 13 

56-58" 


Df 

0.8987 

25° 11 


0.905 

n 15 6 13 
V 15.6 


5-(2'-Naphthyl)-docosane 

(C)a-C 

C-(C) W -C 



M. P., °C 
38 12 


B. P., °C @ 760mm 


200-201 

2 12 

Df 


0.898 (a) 

25° 11 

0.904 

n 15.6 13 
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1.5170 25° 11 

(a) This constant is an extrapolated 
value. 

C34H511 

1 - (2'-Naphthyl) -2-butyleicosane 

C 4 

I 

c— c— (C)« — c 



1.5090 25° 11 

C 38 H 81 ' 

5-(2'-Naphthyl)-6-n-butyltetracosane 

(C)«— C 

C— C— (C) l7 — C 
f II 1 (C) 3 -C 


D? 



0.8918 

25° 11 


0.9011 

25° 11 

0.898 

ta15 6 13 
^15.6 


0.907 

rU5.6 13 

JJib 6 

n 2 D ° 


n D° 



1.5093 

25° 11 


1.5103 25° 

C36H6O 

5-(2'-Naphthyl)-hexacosane 

(C) 3 -C 



C-(C)20— C 


M. P., °C 
39 13 


D 15.6 13 
15.6 


3-(2'-Naphthyl)-4-n-butyldocosane 

C— C 

C— C— (C)i7— c 

I 

I II I (C) 3 — c 



0.8890 

0.895 


n 15.6 13 

M 5.6 
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C12H12 


14. Petrov, A. D., and D. N. Andreev, J. 

Gen. Them. (U.S.S.R.) 12, 95 1942. 
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3. MISCELLANEOUS POLYNUCLEAR AROMATICS OF EMPIRICAL 

FORMULA C„H 2 ,,_ 12 


Ci 2 Hi 2 

l-Methylene-2-methyi-l ,4-dihydro- 
naphthalene 


C 

II C 



B. P„ °C @ 760mm 

157 15 17 

1 ,4-Endoethene-l ,2,3 ,4-tetrahydro- 
naphthalene 



M. P., °C 


63. 5 32 


C13H14 

1,4,4a, 9a-Tetrahydrofluorene 



B. P., °C @ 7G0mm 

121 12 49 

1 1G— 118 ll 2 

Dl° 

1.018 15° 49 


1.58924 49 

C„H 16 

1 , 2 -Cyclopentano-5 , 6-benzocyclo- 
heptene-3 



M. P„ °C 
29-35' 8 

B. P„ °C @ 7G0mm 

130-135 l 16 

1,2,3,4,4a, 10-Hexahydroanthracene 



M. P., °C 
63-G6 1 6 

1 ,2 ,3 ,4 ,9 , 10-Hexahydroanthracene 
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C 14 H„ 


M. P., °C 

66.523. 24. 25, 45 

63 33 
62-63* * 

60-G2 9 

B. P., °C @ 760mm 
303-306 23, 24 • 26 


x 5 -Hexahy dro anthrac ene (a) 

M. P., °C 
78 s0 

7Q54 

63 26 

B. P., °C @ 760mm 
290 28 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

Xc-Hexahydrophenanthrene (a) 

M. P., °C 
— 3 7 


B. P., °C @ 760mm 


305-307 7 • 8 


289-290 

737 4S 

179-180 

23 19 

165-167 

13 7 

125-126 

D? 

1.045 48 

2.5 18 

1.043 

15° 7 

1.053 

„20 

1.5704 48 

0° 7 

1.586 

15° 7 

1.5810 

14.5° 13 

(a) The structure of this compound 

was not clearly 
literature. 

defined in the 


Ci&Hi 8 

2 ,3-Dimethyl-l ,4,4a,9a-tetrahydro- 
fluorene 



B. P„ °C @ 760mm 

146-148 ll 2 

1-Methyl-l ,2,3,4,4a, 10a-hexahydro 
phenanthrene 





B. P., °C @ 760mm 

124 0.3 27 


4,5,6, 7-Dicyclopentanoindane 



M. P., °C 
97 41 

Cyclopentano-[gh]-3a ,4,5, 6-tetrahy- 
drophenalan 




C 14 Hi 8 


118 


M. P., °C 
29 s8 

B. P., °C @ 760mm 

130-132 12 5S 


Cyclopentano-tdef ] -1, 2, 3, 4, 5, 6,7,8- 
octahydrophenanthrene 




M. P., °C 
47 68 

B. P., °C @ 760mm 
238 58 

130-132 15 68 


CieHai 

4-Cyclohexyl-l,2-dihydronaphthalene 



B. P., °C @ 760mm 


172 

10 14 

140 

114 

1.021 

12.2° 14 

1.5762 

12.2° “ 


5-(Cyclohexen-l'-yl)-l ,2 ,3 ,4-tetra- 
hydronaphthalene 



B. P., °C ® 760mm 

181 15 14 


1 ,2-Dimethyl -3 ,4, 4a, 9, 10, lOa-hexa- 
hydrophenanthrene 

C 



13. P., °C @ 700mm 

105-107 0.02 8 


2 , 3 -Benzo-6 , 6-dimethyltricyclo- 
[3,2, 1,1 7 ’ 9 ] -decane (a) 



C 


B. P., °C @ 700mm 



121.5-122.5 

5 5 


110.5-111 

0.3* 

Df 

1.0192 

dJ 6 3 

n 2 o 

1.5540 

16° * 


(a) The structure of this compound 
was not clearly defined in the 
literature. 
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Ci#Hjo 


Benzo-[jk]-l,2,3,4,4a,4b,5,6,7,9a- 

decahydrofluorene 



°C @ 7G0mm 


174-176 

13 57 

181-183 

12 57 

1.0207 

29° 67 

1.043 

22° 57 


l,2,3,3a,4,5,5a,6,7,8-Decahydro> 

pyrene 



M. P., °C 

34 58 

B. 1\, °C @ 760mm 

160 5 35 

Df 

1.0612 68 

1.0553 25° 36 


1.5806 88 

1.5782 25° 36 


C17H22 

4a-(Propen-2'-yl) -1 ,2, 3, 4, 4a, 9, 10, 
lOa-octahydrophenanthrene 



B. P., °C @ 7G0mm 

118 0.2 28 

6 , 7- (4' , 4' -Dimethylcyclopentano)- 
2a , 3 , 4 , 5-tetrahydroacenaphthene 



C 


B. P., °C @ 760mm 


173-175 

13 51 

Df 


0.9884 

22° 21 

„20 


n D 


1.5399 

22° 21 


1 , 1 -Dimethyl-2 ,4a-endomethylene- 
1,2, 3, 4, 4a, 9, 10, lOa-octahydro- 
phenanthrene (a) 



B. P., °C @ 760mm 


132.5-133.5 

I s 

D\° 


1.0252 

D V 



CwHjj 


120 


1.5578 19° 3 

(a) The structure of this compound 
was not clearly defined in the* 
literature. 


Spiro[6 , 7-cyclopentano-l ,2,3,4- 
tetrahydronaphthalene-2 , 1'- 
cyclopentane] 



3,4-Cyclopentano-l,2,3,4,5,6,7,8- 

octahydrophenanthrene 



B. P., °C @ 760mm 

172-173 5 37 

1 ,2-Cyclopentano-l ,2, 3, 4, 4a, 9, 10, 
lOa-octahydrophenanthrene 



B. P., °C @ 760mm 

201 ' 16*° 


CisH;* 

5-[2'-(Cyclohexen-l"-yl)-ethyl]- 
1,2,3, 4-tetrahydronaphthalene 



B. P., °C ® 760mm 

140-150 0.05 l “ 

1 -Methyl-7-isopropyl-Xe-hexahydro- 
phenanthrene (a) 

B. P., °C @ 760mm 
355 38 

175-177 10* • 63 

Df 

0.9802 1 - 53 
0.997 38 

20 

1 .54705 1, 83 
1.54770 63 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1, 2, 3, 4, 4a, 5, 7, 8, 9, 10, 12, 12a- 
Dodecahydronaphthacene 



M. P., °C 
82-83 85 
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CisH m 


l,2-Cyclohexano-l,2,3,4,5,6,7,8- 

octahydroanthracene 



M. P., °C 
87-88 4 


1 ,2-Benzododecahydroanthracene 



M. P., °C 
87-88“ 
71-72 4 * 12 
71 16 
68-70“ 


Dodecahydro-x , x-benzoanthracene 

(a) 

Dl° 

1.123 31 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

1,2, 3, 4, 5, 6, 6a, 7, 8, 9, 10, 10a- 
Dodecahydrochysene 



M. P., °C 
93-94" 


83-84 40 

55-57" 

B. P., °C @ 760mm 

224-226 12 66 


1 ,2, 3, 4, 4a, 4b, 5, 6, 7, 8, 8a, 12b' 
Dodecahydrotriphenylene 



B. P., °C @ 760mm 



200-201.5 

20 44 

dT 

0.9468 

19 2 ° 44 

20 
» D 

1.50432 

20 44 
%« 


1.51382 

20 44 
n H0 


1.5959 

20 44 

n n y 


1.50693 

20 44 

n He 

1,2 

,3,4,5,6,7,8,9,10, 

11,12- 


Dodecahydrotriphenylene 



M. P., °C 
232 

232-233 18, *«• 4# - 59 
232‘ 

231-232 69 



CjaH>« 


122 


226-228“ 

226 51 

dT 

1.141 0° 60 

1.148 0° 60 


Ci 9 H 2 « 

6 , 7- (4' , 4' -Diethylcyclopentano ) - 
2a , 3 , 4 , 5-tetrahydroacenaph- 
thene 



B. P., °C @ 760mm 

190-195 16“- 22 


4-Methyldodecahydro-l ,2-benzo- 
anthracene (a) 

M. P., °C 

92.5-93.5 17 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


4-Methyl-l,2,3,4,5,6,6a,7,8,9,10, 

lOa-dodecahydrochrysene 



M. P., °C 

87-87.5 40P 


ll-Methyl-l,2,3,4,5,6,6a,7,8,9,10a 

-dodecahydrochrysene 



M. P., °C 

98.8-99.8 20 


C20H28 

5,6,7 , 8>Di-(4' ,4'-dimethylcyclo- 
pentano)-l ,2,3,4-tetrahydro- 
naphthalene 


C C 
\/ 



M. P., °C 

105-106 21, 22 


C22H32 

x,x-Dicyclohexyl-l ,2 ,3 ,4-tetra- 
hydronaphthalene (a) 

M. P., °C 
-4« 


B. P., °C @ 760mm 


198-203 

342 

D\° 0.9978 

40° 42 

1.0145 

n 15 42 

Ms 

«|° 1.5618« 


1.5548 

40 ° 42 
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C 22 H 32 


(a) The structure of this compound 
was not clearly defined in the 
literature. 


C26H40 

1 , 2-[3'-(5" , 6"-Dimethyl-sec-heptyl) - 
cyclopentano] -2 -methyl- 1 ,2 ,3,4, 
5 , 6-hexahydrophenanthrene 

(N eoergostate traene ) 


12. Cook, J. W., and C. L. Hewett, J. Chem. 

Soc. 1934, 365. 

13. Cook, J. W., C. L. Hewett, and C. A. 

Lawrence, J. Chem. Soc. 1936, 71. 

14. Cook, J. W., and C. A. Lawrence, J. 

fchem. Soc. 1936, 1431. 

15. Cook, J. W., and 0. A. Lawrence, J. 

Chem. Soc. 1937, 817. 

16. Cook, J. W., N. A. McGinnis, and S. 

Mitchell, J. Chem. Soc. 1944, 286. 


M. P., °C 
G3-G4 29 


C 

c— c— c— c— c— c 



17. Cook, J. W., A. M. Robinaon, and F. 

Gouldon, J. Chem. Soc. 1937, 393. 

18. Favorskil, A., and V. Boshovskil, Ann. 
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IV. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA CJI 2 ^ 14 

1. Naphthalene Derivatives of Empirical Formula C„IL n -.ii 

2. Cyclanonaphthalenes and Their Alkyl Derivatives 

3. Tetrahydroanthracenes, Tetrahydrophenanthrenes, and Their Alkyl 

Derivatives 

4. Miscellaneous Polynuclear Aromatics of Empirical Formula C„H 2 iv _j 4 



1 . NAPHTHALENE DERIVATIVES OF EMPIRICAL FORMULA 

C„H 2 ^ 14 


c 12 h 1(> 

1-Ethenylnaphthalene 



B. P., °C @ 760mm 


126-128 

15 16 

124-125 

15 32 

116-117 

8 2 » 

105-106 

6 34 

103-104 

434 

115-116 

3-4 32 

Dl° 


1.034 20 

1.0656” 

1.0439 

n 24 29 

U2\ 

1.0361 

18° 32 

1.0774 

0° 34 

»? 


1.6388” 

1.6436 20 - 32 

1.6425 

24° 29 


ClsHtf 


l-(Propen-l'-yl)-naphthalene 

C=C— C 



B. P., °C @ 760mm 
275-278” 
147-149 
135-136 ’ 


137-138 

10 26 

112-113 

6 34 

1.0282” 


1.0429 

0 °” 

1.6335 54 



1 - (Propen-2'-yl) -naphthalene 

C— C=C 



., °C @ 760mm 


265-207 33 


130-131 

12 22 

127.5-128.5 

8 9 

1.6089 

25° 9 


1 -Isopropenylnaphthalene 


C=C — C 



B. P., °C @ 760mm 


256-257” 


251-251.5 

744” 

130-132 

15 13 

123-125 

10-IP 

125 

g3, 10, 11, 12 

112-113 

6 ” 

107-109 

434 

97 

0 , 1 ” 


15” 

12 ” 


126 



127 


D*° 


1.027 34 

1.0078 

25° 30 

1.0143 

90 10, 11 

1.0208 

0° 

1.6142 34 

1.6070 

25° 23 

1.6068 

25® »o 

1.6040 

16® 13 

1.61435 

9® 10. 11 


2 -Isopropeny lnaphthalene 

C=C 



M. P., °C 


56= 


46-4710. 11 


45-47 12 


B. P., °C @ 760mm 


126-127 

12 27 

155 

ll 2 

138-140 

712 


C 14 H l4 

2-(l'-Naphthyl)-butene-2 

0 — C==C — C 



B. P., °C @ 760mm 

113.5-115 5 34 

D\° 

1.0533 34 


C lt H M 

2 - (2 ' -N aphthyl) -butene -2 

C 

I 

c=c — c 



B. P., °C @ 760mm 

108-112 0.15 2 

n? 1.6202 2 

l-(2'-Naphthyl)-2-methylpropene-l 

C=C — C 



B. P., °C @ 760mm 
287-288 16 

1 -Methyl-3 -isopropenylnaphthalene 


C 



C=C 

I 

C 

B. P., °C @ 760mm 

154 12 7 

l-Methyl-4-isopropenylnaphthalene 


C 



I 

c— c=c 

B. P., °C @ 760mm • 

140 


1.6137 34 


16* 


CisHi# 


128 


CitHi. 

2-(l'-Naphthyl)-pentene-2 

C— C=C— C— C 



B. P., °C @ 760mm 


158-160 

20 31 

Df 


1.0094 

22° »i 

»? 


1.59206 

22° 3i 


3-(l'-Naphthyl)-pentene-2 

C— C=C— C— C 



B. P., °C @ 760mm 

119-120 6 34 

Df 

1.034 84 

20 

1.597 34 

2-Methyl-3-(l'-naphthyl)-butene*2 

C— C— C— C 



B. P., °C @ 760mm 


165-166 

23 81 

Df 


1.0039 

19° 31 

»? 


1.59343 

19° 81 


1 , 6-Dimethyl-4-isopropenylnaphtha- 
lene 

(Dehydrocadalene) 

C 



c — c=c 


B. P., °C @ 760mm 

154 14 l 

155-157 12 21 

Df 

0.973 1 21 

20 

n” 

1.5572 21 

C m His 

1-Cyclohexylnaphthalene 



B. P., °C @ 760mm 


Df 

118-120 

0.3* 

*? 

1.044 

15° « 


1.6099 

17° 6 


1.6000 

H° « 


2 -Cyclohexylnaphthalene 




129 


CijHu 


M. P., °C 
31 4> t - u 

B. P., °C @ 7G0ram 

190-195 15 s5 


dT 


1.0074 

40° 24 

1.0049 

-p.40 24 

1.020 

t \ 25 25 

J^2b 

„ 20 


1.5973 26 

1.5925 

40° 24 

1 -Methyl-x-cyclopentylnaphthalene 

(a) 


B. P., °C @ 760mm 


150-158 

}23 w 

Z>4° 


1.0353 23 

1.0419 

D \\ 23 

20 


1 . 6 O 88 23 


(a) The structure of this compound 

was not clearly 
literature. 

defined in the 

Ci7H 2 0 


2-(2'-Naphthyl)-5-methylhexene-x 

(a) 


B. P., °C @ 760mm 


175-178 

0 

0 

to 

Z>4° 


0.9728 

9° 10 

0.9808 

0 ° 10 , 12 

n D 


1.59124 

90 10 , 12 


(a) The double bond may be in either 
the 1 - or 2 -position. 


5-(l'-Naphthyl)-eicosene-5 


C— (C),— C=C— (C)is— C 



0.9107 17 

1.53019 17 

1.52536 nua 11 

1.54290 nlV 7 


C32H50 

5-(2'-Naphthyl)-docosene-5 

(C) 3 -C 



dT 


0.9081 

0.915 

25° 13 

n lS.« 19 

U\M 

1.5300 

25° 18 


C36H68 

5-(2'-Naphthyl)-hexacosene-5 

(C)a-C 

/C—C — ( C) w — C 

D J° 


0.8830 

25° 18 

0.889 

n 15.6 19 
^16.0 

1.5128 

25° 18 




CieHj* 
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3-(2'-Naphthyl)-4-n-butyldocosene-3 


C— C 



0.8960 25° 13 

0.902 D\U 19 


n 


20 


1.5170 


25° 18 


C38H62 

5-(2'-Naphthyl) -6-n-butyltetra- 
cosene-5 

(C) 3 — C 



D\° 0.8896 
0.895 
n d° 1.5161 


C=C — (C)i 7 — c 

I 

(C) 3 -C 


25° 18 

n 15 6 19 
^15 6 

25° 18 
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2. CYCLANONAPHTHALENES AND THEIR ALKYL DERIVATIVES, 

CnlLn-W 


C l2 H 10 

Acenaphthene 



M. P., °C 

95.4 

10030. 80 

99-100 29 

9937. 72 

96.5 48 

96.218. 20. 21 

94-96* • 31 
95.5 18 
95.0 39 ' 96 
95(a) 

94.1 66 
94.0 38 

942s 

93-94 3 4 

93 56!. 61. 78 

93.3 84 - 77 
934. 6, 6 

92-9368. 50 

92.5 s7 
92.1 16 

B. P., °C @ 760mm 
277.3 

27930. 62, 83 

278 84 
277.9 44 
277.5 1 - *■ 41 ■ 88 
277355 

287.8 



287.0 

932.3 88 

286.8 

930.3 66 

275.4 

733.4 88 

275.3 

733.4 88 

264.4 

573.5 66 

264.4 

573.1 68 

252.5 

434.7 68 

252,4 

434.5“ 

247.0 

382.9 65 

246.6 

377.9 68 

246.2 

374.6 88 

233.2 

272.0 56 

229.5 

250 84 

227.2 

234.6 68 

210.4 

149.0 86 

210.2 

148.0 88 

182.4 

63.0 88 

147 

20 48 

147.2 

19.2 68 

144 

l2 62 

20.0 

C.02 48 


1.220 (solid) (b) 88 
0.962 

178.7° 18 

1.003 

128.6° 18 

1.0300 

CO 

O 

CO 

0 

r-H 

1.0685 

t\100 64 
A>100 

1.0242 

99.2° 81 

1.0331 

98.8° 16 

1.0687 

r\95 64 

U 95 

1.2195 

24.8° 32 

1.60658 

99.2° 81 

1.60482 

98.8° 16 

1.59877 

99.2 81 
%a 

1.59772 

„98.8 16 


943.0 88 
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c 12 h 


10 


1.62838 n s H 9 r 

1.62705 n 9 H 8 / 15 

Additional Data 

Crit. Temp. (°C) 

530.0 32 

~ = 0.0028359-0.0003538 log 10 Vmm 

lb 

(60 to 945mm) 

(a) The melting point 95 is found in 
references 1, 3, 7, 15, 24, 33, 35, 
47, 52, 53, 57, 60, 62, 63, 67, 68, 
69, 74, 79, 81, 83, 84. 

(b) The temperature of this determi- 
nation was not given. 


C13H12 

1 ,2-Cyclopentanonaphthalene 



, °C @ 760mm 

296-296.6 

757.5 17 

294-295 

757 40 

170 

15 14 

118 

0.5 38 

1.066 40 

1.0569 

19.6° 36 

1.0671 

17.5° 17 

1.6290 40 

1.6323 

19.7° 14 

1.62649 

19.6° 36 

1.6325 

17.5° 17 


2 ,3-Cyclopentanonaphthalene 



M. R, °C 

9475 , 76 


3-Methylacenaphthene 



M. R, °C 
57 u 

B. P., °C @ 760mm 

130-135 3“ 


5-Methylacenaphthene 



M. P., °C 
88 n 

B. P., °C @ 760mm 

125 12 11 


Phenalan 



M. P., °C 
65.4 
68-69« 
66-67 a5 
65.1-65.4 22 
65 12 
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C,«H„ 


C m H 14 

1 ,2-Cyclopentano-5-methylnaphtha- 
lene 



M. P., °C 

4450 


1 -Ethylacenaphthene 

O— C 

\ 



M. P., °C 

34.8-35.1 23 
30' 3 


5 -Ethylacenaphthene 



42.5- 43.0 70 

42.5- 43 26 


B. P., °C @ 760mm 


310 18 


166 

20 48 

160 

20 70 

158 

13« 


jjrt 

1.0407 24 
n ” l.ciip* 

3 , 8-Dimethylacenaphthene 



M. P., °C 
68 “ 


4-Methylphenalan 



B. P., °C @ 7G0mm 

160-170 7 9 

C15H16 

2-Ethyl-4 , 5-benzoindane 

C— C 





B. P., °C @ 760mm 




C15H16 
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B. P., °C @ 760mm 

145-150 0.8 11 

2-Ethylphenalan 


C— C 



2 , 2 -Dimethylphenalan 

C C 

\/ 



1 , 5-Dim ethylphenalan 



C 

M. P., °C 

43-4410 

B. P., °C @ 760mm 
150-160 



C 


M. P., °C 
75 10 

B. P., °C @ 760mm 

150 0.8 1# 

C 16 H« 

5-Isobutylacenaphthene 



T I 
c — c— c 

B. P., °C @ 760mm 

138-139 0.5** 

3 -f erf-Butylacenaphthene 



M. P., °C 

73-7400 

B. P., °C @ 760mm 

170-174 7 M 

155-160 0.8“ 


1 ,6-Dimethylphenalan 


1 . 2 t0 


5 , 6-Diethylacenaphthene 




10 — 11 * 6> 79 

B. P., °C @ 760mm 

182 14 2 »- 70 


C17H20 


1 -Isopropyl-3 , 6-dimethylacenaph- 
thene 

C— C 



B. P., °C @ 760mm 

125 0.05 71 


C20H2J 

3 , 4-Di-f erf-butylacenaphthene 



I 

C 


M. P., °C 
162-163" 

B. P., °C @ 760mm 

358-360 758" 


135 Ci«H u 
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3. TETRAHYDROANTHRACENES, TETRAHYDROPHENAN- 
THRENES, AND THEIR ALKYL DERIVATIVES, 

C„H2n-M 


C m Hh 

1,2,3 ,4-Tetrahydroanthracene 
(Tethracene) 



M. P., °C 
103.5 
106-107 30 
104-105 21 
103-105 17, 28 

10433 

103-104' 8 
103 7 - 16 
100.5-101.5 2 * 

lOpo. 12 

B. P., °C @ 760mm 

170-173 14 18 


x , x , 9 , 10-Tetrahydroanthracene (a) 

M. P., °C 

898 . », 11 , 28 

7488 

B. P., °C @ 760mm 
309-313 8 - »• 11 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1 ,2,3,4-Tetrahydrophenanthrene 
(Tetanthrene) 



. P., °c 


33 .5 

34-35® 

33-34 20 ' 29 - 81 
32.5-33. 5 l 

33 24 


P., °C @ 760mm 


173 

U31 

170-171 

3 

10® 

1.0601 

40° 3i 


X4-Tetrahydrophenanthrene (a) 
M. P., °C 
70* 

1435 

-4 — 3 27 
-5 — 4 27 

B. P., °C @ 760mm 


310®' 18 - 14 ' 18 


302-302.5 28 


302 14 


306-308 

737 27 

307 

737 27 

302-303 

737 27 

300-304 

’ 723* 

147 

18** 

145-149 

9»* 



Ci«H m 


138 


D? 


1.080” 

1.085” 

1.0707 

24.0° 85 

1.02887 

16.8° 25 

1.02934 

12.3° 25 

1.067 

10.2° 13 

1.5820” 

1.57909 

16.8° 25 

1.58112 

12 3 0 25 

1.61880 

24 0 35 
%a 

1.57373 

16.8 25 
n Ha 

1.57560 

12 3 25 
W Ha 

1.64684 

24 0 35 

7*110 

1.59369 

16.8 25 

n m 

1.59550 

12.3 25 
n H0 

1.62660 

24.0 35 
w He 


(a) The structure of this compound 
was not clearly defined in the 
literature. The data probably 
represent more than one com- 
pound. 



B. 1\, °C @ 760mm 

161-1C3 6 8S 


3 , 3 -Dimethyl- 1,2,3, 4-tetrahydro* 
phenanthrene 

C C 



B. 1\, °C @ 760mm 

155-157 7 32 


C 17 H 20 


CieHis 

9-Ethyl-l ,2 ,3 ,4-tetrahydrophenan- 
threne 



M. P., °C 
23-25 1 


2, 2-Dimethyl- 1 , 2, 3, 4-tetrahydro- 
phenanthrene 


2,2, 9-Trimethyl- 1,2,3, 4-tetrahydro- 
phenanthrene 



M. P., °C 
90-91 82 


C1&H22 

1 -Methyl-3-isopropyl-l ,2,3, 4-tetra- 
hydrophenanthrene 



139 


CisHti 


c— c— c 



B. P., °C @ 760mm 

208 23 6 

l-Methyl-7-isopropyl-X4-tetrahydro- 
phenanthrene (a) 

B. P., °C @ 700mm 


360-366 22 


280 

50 2 

180-183 

D ? 

1.0057 34 

1.011 22 

n f 

1.5G061 34 

10 34 

(a) The structure of 

this compound 

was not clearly 
literature. 

defined in the 


5,6,7, 8-Tetramethyl- 1 , 2 , 3 , 4 -tetra- 
hydroanthracene 

C 



M. P., °C 

127.5-128 16 
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4. MISCELLANEOUS POLYNUCLEAR AROMATICS OF EMPIRICAL 

FORMULA CJI 


C13H12 

x,x-Dihydrofluorene (a) 

M. P., °C 
109 6 ' 7 ' 8 

B. P., °C @ 760mm 
251-254 5 ’ 7 - 8 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

C]6Hi8 

Xg-Octahydrofluoranthene (a) 

(Octahydroidryl) 

B. P., °C @ 760mm 
309-311 3 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1,4,5, 8-Diendomethylene - 1 , 2 , 3 , 4 , 5 , 
6,7, 8-octahydroanthracene 



C17H20 


2-(l'-Indenylidene)-6-methylhep- 
tene-5 % 


0 

1 

0 

1 

0 

1 

I 

0 

1 

O 

II 

0 

1 

^ II 

1 

CQ 

B. P., °C @ 7G0mm 

C 

130 

dT 

0.2 9 

0.9680 

24° 9 

1.5942 

24° 9 


1 ,2-Cyclopentano-l ,2,3,9,10,10a- 
hexahydrophenanthrene 



B. P., °C @ 760mm 

164-165 3 4 

4 , 5-Cyclohexano-7 , 9a-dihydrophena< 
lan 



B. P., °C @ 760mm 

213-214 13 10 



Caff* 

2a, 3, 4, 5, 6b, 7, 8, 9, 10, 10a, 11,12- 
Dodecahydrocholanthrene 



M. P., °C 

G 2-63 1 

C27H40 

1 ,2-(3'-Nonylcyclopentano)-2- 

methyl-1 , 2 , 3 , 4 , 5 , 6-hexahydro- 
phenanthrene 

(Ergopentaene) 

C 9 



M. P., °C 
89-90 11 

Additional Data 

[«]“ = +09.5° 11 
[a]J® = +66.7° 11 


Cjff(4 

Tolylcholestane (a) 

M. P., °C 
202 (b) 8 
120 (b) 8 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

(b) These constants were determined 
on isomeric forms. 
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V. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA C„H Jn _ ia 

1. Indane with One Phenyl Substitution 

2. Naphthalene Derivatives of Empirical Formula C n H 2n - 1 6 

3. Tetrahydronaphthalene with One Phenyl Substitution 

4. Biphenylene, Fluorene, and Their Alkyl Derivatives 

5. Dihydroanlhracenes, Dihydrophenanthrencs, and Their Alkyl De- 

rivatives 

6. Miscellaneous Polynuclear Aromatics of Empirical Formula CJLn-is 



1. INDANE WITH ONE PHENYL SUBSTITUTION, C n H tn -u 


CuHl4 

1-Phenylindane 



B. P., °C @ 760mm 

148-150 13 4 


CieHie 

1-o-Tolylindane 



1 

M. P., °C 
57 9 

B. P., °C @ 760mm 

160-162 14 9 


1-^ -Toly lindane 


C 



B. P., °C @ 760mm 

168-170 14* 

D? 

1.0455 9 

»? 

1.5878 9 


1 -Phenyl-2 -methylindane 



B. P., °C @ 760mm 

181 10* 


C 17 H w 

4-Phenethylindane 



C 

I 


B. P., °C @ 760mm 


115-120 

0.0001* 

Dl° 


1.020 

25° » 

n| # 

• 

1.5640 

29° * 




143 



CigHjo 


144 


CuHtt 

l-Phenyl*3-(2'-mdanyl)-propane (a) 

/“O 

B. P., °C @ 760mm 


197 

13 8 

1.0128 

18° 8 

1.5667 

oo 

o 

oo 


(a) This compound was given as 2y- 
phenylpropylhydrindene in the 
literature, but no structural for- 
mula was given. 

1 , 1 ,3-Trimethyl-3-phenylindane 

C C 

\/ 

c 

b 

M. P., °C 
53* 

52 10 

B. P., °C @ 760mm 


307-310* 


166-167 

25 s 

165-166 

24* 

155 

12* 

1.0009* 


1.56809* 



C19H22 

1 -lerf -Butyl-3 -phenylindane 




C 



M. P., °C 

181-182 1 

C20H24 

1,1,3, 5-Tetramethyl-3*^-tolylindane 


C C 

\/ 



M. P., °C 

37.5- 38.5* 

B. P., °C @ 760mm 

328.5- 329 759* 

References on Indane with One Phenyl 
Substitution 

1. Althausen, D., and C. S. Marvel, J. 

Am. Chem. Soc. 64, 1174 1932. 

2. Bergmann, E., Ber. 64, 1493 1931. 

3. Blum-Bergmann, 0., Ber. 66, 109 1932. 
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37A, No. 10, 1 1933; Chem. Zentr. 
1933, II, 856. 
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2. NAPHTHALENE DERIVATIVES OF EMPIRICAL FORMULA 

C n Il2 n .io 

Cl .Jig I 

1-Ethynylnaphthalene - 

C=C || 



B. P., °C @ 700mm 

143-44 25 16, 17 

Df 

1.057 17 

2 -Ethynylnaphthalene 

C=C 



M. P., °C 
3 ( 316 . 22 

B. P., °C @ 7G0mm 

104-107 2 22 

104-107 l 22 

C13H10 

l-(Propyn-x'-yl)-naphthalene (a) 

B. P., °C (gj- 7G0nnn 



154 

15* 

iA° 

, 



1.056 

13° 4 


1.066 

0° 4 

n|° 

1.630 

13° 4 



M. P., °C 
-2 (a y 

B. P., °C @ 760mm 

1G5-1G8 l 1 

115 0.04 s 

D? 

1.0611 24° 2 

n 20 

1.6285 s 

(a) This constant was given as a freez- 
ing point in the literature. 

2 - (Cyclopenten- l'-yl) -naphthalene 

. . JT\ 



M. P., °C 
85-86 1 

CicHu 

1 -( 1 ' -Naphthyl) -2 -methylpentadiene- 
1,3 

C 

I 

c=c— c=c— c 


(a) The double bond may bo in either 
the 1- or 2-position. 

ChH 14 

1 - (Cyclopenten- 1 ' -yl) -naphthalene 



B. P., °C @ 760mm 
178-181 



C ie H 1# 
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dV 




0.9801 

25° 6 

n? 




1.56967 

25° 8 


1 -( l'-N aphthyl) -2 -methylcyclopen- 
tene-1 



B. P., °C @ 760mm 

165-168 l l 

1 - (2' -N aphthyl) -2 -methy lcyclopen- 
tene-1 

C 



B. P., °C @ 760mm 

180-182 l 1 


l-(Cyclohexen-l'-yl) -naphthalene 



46 1# „ 

44 1# 

36*» 


B. P., °C @ 760mm 
332« 


CwHu 


l-(Cyclopenten-l'-yl)-2-(l ,, -naph- 



C 



B. P., °C @ 760mm 

164 4-5* 

dT 

1.0298 s 

n 20 

1.6034 s 


1 - ( 1 ' -N aphthyl) -2 -methylcyclo - 
hexene-1 



M. P., °C 
55-56 18 


B. P., °C @ 760mm 


125 

0.3“ 

Dl° 


1.036 

15.5° u 

20 


1.6111 

15° 11 




147 


CirHia 


l-(l'-Naphthyl)-4-methylcyclo* 

hexene-1 

C 



1.6040 14° * 

1 - ( 1 ' -N aphthyl) -x-methylcyclo - 
hexene- 1 (a) 

B. P., °C @ 760mm 

131 0.2 s 

~ 20 
n D 

1.6054 14° 3 

(a) The methyl group may be in either 
the 3- or 5-position. 

C18H20 

l-(l'-Methylcyclopentene-2'-yl)-2- 
( l"-naphthyl) -ethane 



B. P., °C @ 760mm 

168-172 0.5“ 


1 - (Cyclohexen- l'-yl) -2-(l -naphthyl) - 
ethane 



B. P., °C @ 760mm 

167-168 

3-4* 

135 

0.1 7 

D S° 

1.0254 

23.5° • 

1.0158 

go 7 

»? 

1.5993 

23.6° 9 

1.5992 

8° 7 


C20H24 

3 - (2 ' -N aphthyl) -bicyclo -[4 ,4,0]- 
decane 



M. P., °C 
67 (a) 13 
02 (a) 13 

(a) These constants were determined 
on isomeric forms. 

C22H28 

l-(2'-Methyl-5'-isopropylcyclohexen- 

l'-yl)-2-(l"-naphthyl)-ethane 



148 


>H 



B. P., °C @ 760mm 

160-165 0.15 12 

1 ,4-Dicyclohexylnaphthalene 



M. P., °C 
83-83.5 21 

x , x-Dicyclohexylnaphthalene (a) 

M. P., °C 
151-152 6 
150-151 19 

B. P., °C @ 760mm 

215-225 7 20 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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3. TETRAHYDRONAPHTIIALENE WITH ONE PHENYL 
SUBSTITUTION, C„H 2n - 16 


Cl#Hl8 

2*Phenyl-l ,2 ,3 ,4-tetrahydronaph- 
thalene 



B. P., °C @ 760mm 
180-181 

Df 

1.0579 

„20 

71 jy 

1.5980 

13 10 

18° 10 

18° 10 

x-Phenyl-1 ,2 ,3 ,4-tetrahydronaph- 

thalene (a) 


B. P., °C @ 760mm 


184-187 

14 7 


(a) The phenyl group may he in either 
the 2- or 6-position. 


Ci, Hu 


2-Benzyl-l ,2,3 , 4-tetrahydronaph- 
thalene 



, °C @ 760mm 


195 

13* 

194-195 

13* 

193 

13 4 

1.0428 

22.5° 4 


1 -Phenyl-2 -methyl-1 ,2 ,3 ,4-tetrahy- 
dronaphtlialene 



M. P., °C 
40 -47 3 


CijHm 

1-Phenethyl-l ,2,3,4-tetrahydro- 
naphthalene 

f^l 

I 

C 

I 

c 



B. P., °C @ 760mm 


204-208 

14* 

dT 


1.028 

18° » 

„20 


n 0 


1.5770 

18° » 



CisHa> 
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1 -Phenyl-2, 3 -dimethyl- 1,2, 3 ,4- This series continued on next page 

tetrahydronaphthalene 
(Methronol) 



B. P., °C @ 760mm 
322-323 2 
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C 22 H 2 * 


C22H28 

l-(2' ,3'-Dimethylphenethyl)-5 , 6- 
dimethyl- 1 , 2 , 3 , 4-tetrahydro 
naphthalene 


C 



B. P., °C @ 760mm 

165 1® 
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4. BIPI1ENYLENE, FLUORENE, AND THEIR ALKYL 
DERIVATIVES, C n H 2 „-i 8 


Ms 

Biphenylene 



M. P., °C 

111 - 112 “ 
109-1 10 4 * 
74.5-75 M 
74-75 59 


C13H10 

Fluorene 



M. P., °C 

114 

U6-117 4 ’ 49 

1101 *. 76 , 77 , 81 


115-110“ 

115.0-1 15.8 61 
115-115.5” 

115.4” 

H52O, 36, 41, 46, 67, 76 

114-115 78 

113- 115“ 

114.8 9 

114.5“ 

114— 114.5 15 
113.5-114.5 19 ’ 77 
114.2“ 

11426, 68, 69, 72 

113-114 28 - “• «• 49 

113-113.5 77 

113.3 64 

113(a) 

112-1 13(b) 

112.5 99. 40 

II2.323, 24 

112 . 2 40 

112.0 40 
H2 47 . » 
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CijHio 


B. P., °C @ 760mm 


297.2 


30512. 14, 29. 74 


298.0 55 


29G 32 


29552. 70 


284-295 23, 63 


293-295 19 - 78 


294 62 


300.4 

812.3 65 

299.8 

801.3 65 

295.7 

738. 8 65 

295.G 

73S.8 65 

277.1 

490.7 68 

276.6 

487.5 85 

241.4 

20S .4 5 6 

240.4 

205.5 55 

203.0 

70.5 55 

202.5 

69.5 68 

170 

26 68 

161.0 

18.0 85 

1.181(c) (solid) 41 


1.200(c) (solid) 57 


1.207(c) (solid) 34 


(d) 



Additional Data 
A = 0.0027238 

1 b 

— 0.0003369 logio p mm 
(200 to 813 mm) 

(a) The melting point 113 is found 
in references 1, 2, 3, 8, 10, 11, 12, 
13, 14, 17, 27, 32, 36, 38, 45, 50, 
52, 53, 00, 02, 05, 70, 71, 73, 74. 

(b) The melting point 112-113 is 
found in references 5, 6, 7, 21, 28, 
31, 63, 64, 79. 

(c) The temperature of this deter- 
mination was not given. 

(d) Refractive indices at other lines 
are found in reference 58. 


Decadeuterofluorene 



D D 


M. P., °C 

115-117 1 * 
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3-Methylfluorene 



M. P., °C 

88-89 20 * 23 
88 33 


4-Methylfluorene 



I 

C 


M. P., °C 

71.5-72.5 2 ® 

G3 19 


C14H12 

2 , 7-Dimethylbiphenylene 

C 



^ ^ 


M. P., °C 
112 17 


2 -Methylfluorene 



M. P., °C 

104-105 21 - 22 

104 14 

102-103 11 

B. P., °C @ ^Omm 
317-319“ 


9-Methylfluorene 


C 



M. P., °C 
45 .5 
48 12 


46-47 3S 

4Q28, 87 

45-46'- 24 

4^2, 80, 82, 88 

44.5 4 

44 31 

, °C @ 760mm 


157 

18 27 

141-144 

16 M 

154-156 

15" 

1.070 1 * 

1.0263 

66.2° 22 
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CnHj2 


1.631 1 * 


1.61009 

66.2° 32 

1.60233 

66.2 32 

1.63189 

66.2 32 
^H/9 


C«Hm 

9-Ethylfluorene 

C— C 



M. P., °C 
108 37 
107-108 36 
106-107 28 
105 27 

B. P., °C @ 760mm 


306-310 26 


170 

18 27 

169-171 

14 36 

165-166 

13 35 


1,2-Dimethylfluorene (a) 


C 



M. P., °C 

107-108 10 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

2 , 3-Dimethylfluorene 



M. P., °C 

125-126 1 
125 1 ' 9 


2 , 5-Dimethylfluorene 

C 



C 

M. P., °C 
58-50 24 

2 , 6-Dimethylfluorene 



M. P., °C 

CO-67 16 - 18 


3 , 5-Dimethylfluorene 



M. P., °C 
81 - 82 16 


2 , 7-Dimethylfluorene 



M. P., °C 

114-115 16 



C 1B H„ 
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9 , 9-Dimethylfluorene 


C C 
\/ 



M. P., °C 
70 2 


CioHie 

9-Isopropylfluorene 

C-C— C 



M. P., °C 
54-55 4 
53-55* 8 


C j7 H 18 

9-n*Butylfluorene 

c— c— c— c 



M. P., °C 
101 28 

B. P., °C @ 760mm 

192-195 33 28 


x-Isobutylfluorene (a) 

M. P., °C 
68-70 8 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


9-terf-Butylfluorene (a) 
C 



M. 1\, °C 
101 - 102 ® 

9B-99 2 ® 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

C19H22 

2-Methyl-2-(9'-fluoryl)-pentane (a) 

C 


C-C— C—C— C 



M. P., °C 

84-85® • 7 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

2-Methyl-4-(9'-fluoryl)-pentane 

C 

C— C—C— C—C 



M. P., °C 

101-103 18 
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C19H22 


9 , 9-Di-n-propylfluorene 

C— C— C C— C— C 



M. R, °C 
37-38 3 
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5. DIHYDROANTHRACENES, DIHYDROPIIENANTHRENES, 
AND THEIR ALKYL DERIVATIVES, 


C14H12 

1 ,2 -Dihydroanthracene 


M. I\, °C 
150 79 

9 , 10-Dihydroanthracene 


M. P., °C 
108 
111 18 
108-1 10> 6 
108.0-109.8 58 
108-109 27 
107-1 09 71 
108. 5 9 ' 62 ’ 71 • 82 
108 (a) 

107-108 37 - «• 48 
106-108 63 
107 43 ' 71 - 80 
106-107 14 
106-106. 5 62 
J06 26 - 28 • 66 
105 10 

104-105 53 - 81 
B. P., °C @ 760mm 


315 82 


313 43 


305 2S 


302-303 26 


165-170 

13 37 

0.88951 

10.3° 62 


(a) The melting point 108 is found 
in references 32, 40, 41, 47, 49, 
70, 75, 80, 81. 




9 , 10-Dihydrophenanthrene 



M. P., °C 
96 78 

94-95® 8 ■ 89 
94 31 ’ 60 
35 4 

34.5-35 66 

33.8-34.4 19 

32-33 22 

B. P., °C @ 760mm 


314 31 


312-314 

74068 

312-314 

739** 

212-213 

60 12 

176-178 

20 1 * 

158 

H«5 

154 

7.5 22 

140-142 

6* 9 

1.0940 

24.5° 78 

1.0942 

24.5° 78 

1.6406 

25° 19 

1.62093 

^24.5 78 

1.62128 

24.6 78 

nil* 

1.65269 

..24.6 78 
n Hff 

1.65312 

--24.6 78 

1.62979 

24.6 78 
%e 

1.63015 

^24.6 78 
^He 


x,x-Dihydrophenanthrene (a) 
M. P., °C 

34.5-35 72 
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C 14 H 12 


°C @ 760mm 


168-170 

15* 1 * * * * * 7 

168-169 

15” 

1.0757 

40° 72 

1.0953 

14 ° 72 


(a) The structure of this compound 
was not clearly defined in the 
literature. 


1 -Methyl-3 ,4-dihydrophenanthrene 



M. P., °C 

86.0-86.5* 


CijHm 

2-Methyl-9, 10-dihydroanthracene 

C 



51” 


9-Ethyl-x , x-dihydroanthracene (a) 

B. P., °C @ 760mm 
320-323 46 
320 4 » 

Df 

1.049 D\l 45,46 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


9-Methyl-9 , 10-dihydroanthracene 


C 



M. P., °C 

61.5-62 7 * 


1 -Methyl-x , x-dihydroanthracene (a) 

M. P., °C 
30 24 

B. P., °C @ 760mm 

314r-315 740 s4 

(a) The structure of this compound 

was not clearly defined in the 

literature. 


2 , 3-Dimethyl-9 , 10-dihydroanthra- 
cene 



122 8 


9 , 9-Dimethyl-9 , 10-dihydroanthra- 
cene 


C C 



M. P., °C 
56“ 



CijHu 
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9 , 10-Dimethyl-9 , 10-dihydroanthra- 
cene 

C 



181 

181-182 3 
181-181. 5 5 
181 16 
179-181" 
178-179 1 ’ 11 


C— C— C 



B. P., °C @ 760mm 

175-176 11” 


l-Isopropyl-3 ,4-dihydrophenanthrene 



1 -Ethyl-3 , 4-dihydrophenanthrene 



M. r., °C 
42-43* 


1 ,2-Dimethyl-3 ,4-dihydrophenan- 
threne 



M. P., °C 
99-100 30 


M. P., °C 
66-67* 


1 -Ethyl-2 -methyl -3,4- dihydrophenan - 
threne 



M. P., °C 
77-78 30 


C l8 H M 

9-n-Butyl-9 , 10-dihydroanthracene 


C— C— C— C 



C17H18 

9-n-Propyl-9 , 10-dihydroanthracene 


B. P., °C @ 760mm 
191-192 


11 ” 


161 


C 18 H* 


9 ,9-Diethyl-9 , 10-dihydroanthracene 


C— C C— C 

\/ 



M. P., °C 
210 36 


9 , 10-Diethyl-9 , 10-dihydroanthracene 


C— C 

i 



1.014 64 

1.0132 21° 44 


x,x-Diethyl-x,x- 

-dihydroanthracene 

(a) 


Df 


0.9634 

100° 21 

0.9949 

50° 21 

1.0264 

0° 21 


(a) The structure of this compound 
was not clearly defined in the 
literature. 


2,3,6, 7-Tetramethyl-9 , 10-dihydro 
anthracene 



B. P., °C @ 760mm 
217-219 M 


1,2,9, 10-Tetramethyl-9 , 10-dihydro- 
anthracene 

C C 

C 

/ 


M. P., °C 
100-101 7 

1,3,5, 7-Tetramethyl-x ,x-dihydro- 
anthracene (a) 

M. P., °C 

132-133 83 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

Xi-Tetramethyl-x ,x-dihydroanthra- 
cene (a) 

M. P., °C 

171-171.5 3 
170. 5-17 1 2 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

1 -Methyl-2 -n-propyl-3 , 4-dihydro- 
phenanthrene 

C-C— C 

/ 

\ 

C 


B. P., °C @ 760mm 

208-210 13 M 
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162 


l-Isopropyl-7 -methyl-3 ,4-dihydro- 
phenanthrene 



B. P., °C @ 760mm 

150 2^ 

1 -M ethyl-7 -isopropyl-x , x- dihydro - 
phenanthrene (a) 

M. P., °C 

04-65 38, 66 ' ,# 

B. P., °C @ 760mm 
375-376 67 

188-190 10 78 

Dl° 

1.027 67 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

C19H22 

9-Isopentyl-9 , 10-dihydroanthracene 



B. P., °C @ 760mm 

200 23 77 

*201-205 17 77 

D? 

1.016 77 

1.025 77 

1.0022 . 45.1° 77 

0.9940 44.4° 77 


1.5736 77 

1.5771 77 

1.56584 

1.56261 

1.56091 

1.55791 

1.58047 

1.57651 

1.58868 

45.1° 77 

44.4° 77 

Ab.l 77 
fl-Ha 

44 4 77 

Wh« 

46.1 77 
n Hp 

44.4 77 
^H/5 

44.4 77 

71h 7 

x-Pentyl-x,x-dihydroanthracene (a) 

B. P., °C @ 760mm 


350 48 


291-292 

570 48 

D 4° 


1.031 

18° 48 

(a) The structure of this compound 

was not clearly 

defined in the 


literature. 


C20H24 

9 ,9-Dipropyl-9 , 10-dihydroanthracene 

C 3 C 3 



M. P., °C 
46-47 2 ® 


x ,x-Diisopropyl-9 , 10-dihydro- 
anthracene (a) 

M. P., °C 
90 28 

(a) The structure of this compound 
was not clearly defined in the 
literature. 



1G3 


GjoH' 


1 -Methyl-4-ethyl-7-isopropyl-x , x- 
dihydrophenanthrene (a) 

M. P., °C 

51-52.5 66 

51-52 85 

5166 

B. P., °C @ 760mm 

223-225 7.5 68 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

C22H28 

9 , 9-Diisobutyl-9 , 10-dihydroanthra- 
cene 


C C 



M. P., °C 
97-98 60 

B. P., °C @ 760mm 

140-143 0.01 50 


1.5595 60 

9 , 10-Diisobutyl-9 , 10-dihydroanthra- 
cene 

C 


I 

c— c— c 



c— c— c 


I 

c 


B. P„ fl C @ 760mm 


142 

O.f 

0.9899 42 


0.9902 61 


1.56336 42 


1.55830 

nZ” 

1.57600 

<y 2 


9 ,9-Dibutyl-9 , 10-dihydrophenan- 
threne 



M. P., °C 
76 13 

x , x-Diisobutyl-x , x-dihyd rophenan- 
threne (a) 

Dl° 

0.9305 23° 31 

(a) The structure of this compound 
was not clearly defined in the 

literature. > 

1 -Methyl-x , x-diethyl-7-isopropyl- 
x,x-dihydrophenanthrene (a) 

13. P., °C © 760mm 

238-241 9 66 

Dl° 

1.0055 55 

(a) The structure of this compound 
was not clearly defined in the 

literature. 



CaHn 
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1,2,3,4,5,6,7,8-Octamethyl-9,10- 

dihydroanthracene 



M. P., °C 

283-284° 


C24H32 

9,10-Di-(3'-methylbutyl)-9, 10- 
dihydroanthracene 


C 


C-C-C-C 



Dl° 

0.9720 

0.972" 4 

0.9130 

0.9499 

0.9713 

0.98C8 

20 

1.5G40 

1.5070 


100° 21 
50° 21 
21 ° 36 
0 ° 36 

25° 64 
10 ° 85 


Additional Data 


dD 

dt 


= — 0.0007380/°C 
(0 to *100 °C) 


CjoH« 

2 , 3 -Dioctyl-9 , 10 -dihydroanthracene 



0.948 84 


0.9016 

04 

O 

O 

O 

r— 5 

0.9331 

50° 21 

0.9G4G 

0° 21 

, 10, 10-Tetraisobutyl-9 , 10 -dihy' 

droanthracene 


C 

c 

| 

c— c— c 

1 

c-c— c 


\/ 



1.518 (a) n„ a 6 ° 

1.G03 (a) n Il7 60 


(a) The temperature of this deter- 
mination was not given. 

_ . — — 

X 4 -T etraisoamyl-x , x-dihydro - 
anthracene (a) 

M. P., °C 

168-170 33 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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Additional Data 
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gsr ■ i F ir ■' J 1 ■■ f " 
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CijHio 





M. P., °C 

48.5-50 49 

B. P., °C @ 760mm 

173 33 49 


3 , 3 '-Diphenylenemethane 



M. P„ °C 
118 18 

B. P., °C @ 760mm 
295 1 * 


4 ,4'-Diphenylenemethane 



M. P., °C 
208 16, 54 

B. P., °C @ 760mm 
320 54 

C15H14 

Cyclopentano-[ghl-phenalan 



M. P., °C 
122 “ 

B. P., °C @ 760mm 

168-170 1-3“ 


Cyclopentano-[def]-l ,2 ,3 ,4-tetra- 
hydrophenanthrene 



M. P., °C 

54.5-55.5 1 


C16H18 

1,2,5, 6-Dibenzocyclooctane 



108.5 3 


3 ,4-(3'-Methylcyclopentano)-ace- 
naphthene 



168 


C»Hi. 

M. P., °C 

38-38.5 34 

B. P., °C @ 760mm 

143-148 l 34 

Cyclopentano-[jk]-l ,2,3 ,4-tetra' 
hydrophenanthrene 



M. P., °C 
92.5 37 


Cycloheptano-[fg]-acenaphthene 



138 36 

1 , 2 , 3 , 6 , 7 , 8-Hexahydropyrene 



M. P., °C 
133 41 

131-132 47 
129-130?* 
129 s7 
127 4 *. « 


1,2,3,9,10, lOa-Hexahydropyrene 



M. P., °C 
106 26 

105-105.5 23 


C17H18 

2 , 3-Diethyl-6 , 7-benzoindene 



B. P., °C @ 760mm 

205-207 10 53 

2 , 3-Diethylphenalene 

C— 0 

I C— C 



B. P., °C @ 700mm 

185 13 53 

1 ,2-Cyclopentano-l ,2 ,3 ,4-tetra- 
hydrophenanthrene 
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CitHu 


M. P., °C 


133-134.5 20 


B. P., °C @ 760mm 
160-161 (a) 

3-4 20 

D? 

1.0859 (a) 20 


_ 20 

W D 

1.6256 (a) 

20.2° 20 


(a) This constant was determined on 
the trans isomer of the compound. 


2 ,3-Cyclopentano-l ,2 ,3 ,4-tetra- 
hydrophenanthrene 



M. P., °C 

119-121* 


Cyclopentano -[ jk] - 1 -methyl* 1 ,2,3,4* 
tetrahydrophenanthrene 



133 ” 


4 , 5-Cyclohexanophenalan 



B. P., °C @ 760mm 

228-230 16“ 

CjsHjo 

4a-Methyl-S , 6-benzo-l ,2,3,4,4a, 9a- 
hexahydrofluorene 



C 


B. P., °C @ 760mm 

200-205 7" 


1 -Methyl- 1 , 2 -cyclopentano - 1 , 2 , 3 , 4- 
tetrohydrophenanthrene 



155 

0.4 46 

dT 


1.0692 80 


1.04552 

18.9° 46 

_ 20 


n D 


1.6176“ 


1.61363 

18.9° 46 


Spiro[4 , 5-benzoindane-l , 1 '-cyclo- 
hexane] 




CjgHso 


170 



M. P., °C 
56-57 1 ® 

B. P., °C © 760mm 

140 0.1 1S 

Xg-Octahydro-1 ,2-benzoanthracene 

(a) 

M. P., °C 

124.5-125.5 24 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1 , 2 , 3 , 4 , 7 , 8 ,9 , 10-Octahydronaph- 
thacene 



M. P., °C 

174«° 


1,2,3,4,7,8,9,10-Octahydro- 

chrysene 



M. P., °C 

13&-14Q' 1 

136-138 1 ® 


B. P., °C © 760mm 

180-181 0.2 ei 

1 , 2 , 3 , 4 , 4a , 1 1 , 12 , 12a-Octahydro- 
chrysene 



M. P., °C 

114-114.5 (a) M 
78-79 (b) 21 

(a) This constant was determined on 
the trans isomer of the compound. 

(b) This constant was determined on 
the cis isomer of the compound. 

1 , 2 , 3 , 4 , 5 , 6 , 7 , 8-Octahydrotri- 
phenylene 



M. P., °C 

117.5-119.5 2 

Spiro[phenalan-l , 1' -cyclohexane] 
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CijHjo 


M. P., °C 
55-56 21 

B. P., °C @ 760mm 


176-177 21 


D? 


1.0809 

23.5° 21 

»? 


1.6197 

23.6° 21 


C19H22 

Cyclopentano-[gh]-2 ,2-diethyl- 
phenalan 

C— C C— C 



M. P., °C 
93-95" • 40 


1 ,2-Cyclopentano-l ,3-dimethyl- 
1,2,3, 4-tetrahydrophenanthrene 

C 



B. P., °C @ 700mm 


1G0 

0.4 46 

dT 


1.04203 

18.2° 43 

»r 


1.60681 

18.2° 46 


1 ,2-Cyclopentano-l ,9-dimethyl- 
1,2,3, 4-tetrahydrophenanthrene 



160 0.5 42 

Spiro[x-methyl-5 , 6-benzoindane- 
1,1' -cyclohexane] (a) 

M. P., °C 

109-1 10 23 

(a) The structure of this compound 
was not clearly defined in th« 
literature. 

Spiro [9-methyl- 1 ,2 ,3 ,4-tetrahydro- 
phenanthrene-2 , 1 '-cyclopentane] 



M. P., °C 
69-70 68 

4a-Methyl-l , 2 , 3 , 4 , 4a , 1 1 , 12 , 12a- 
octahydrochrysene 




CuHjs 


172 


B. P., °C @ 760mm 

145 0.1 19 


C20H24 

1 ,2-(3'*Methylcyclopentano)-l ,9- 
dimethyl-1 ,2,3,4-tetrahydro- 
phenanthrene 


C 



I 

C 

B. P., °C @ 7G0mm 

170 0.6“ 

m ■ ~ === ~ ~ — = = = • * = ===== 

C 21 H 26 

1 , 2-(3 '-Isopropylcyclopentano) -4- 
methyl-1 ,9,10, lOa-tetrahydro- 
phenanthrene 


C— C— C 



B. P., °C @ 7G0mm 

190 0.1 10 


1 ,2-Cyclohexano-5-(propen-2 '-yl)- 
1 , 2 , 3 , 4 , 7 , 8-hexahydroanthra- 
cene 



B. P., °C @ 760mm 

174 0.1 18 


9,10-(1',2'-Indano)-1,2,3,4,5,6,7, 
8 , 8a , 9 , 1 0 , lOa-dodecahydro- 
phenanthrene 



B. P., °C @ 760mm 
185-190 (a) 7 
180-1 S5 (a) 7 

(a) These constants were determined 
on isomeric forms. 


C22H28 

x-Methyl-x-isopropyl-Xg-octahydro- 
chrysene (a) 

M. P., °C 
108 26 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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CasHjj 


Xu-Tetradecahydropicene (a) 

M. P., °C 
285 4 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

C26H36 

1 , 1 , 4 ,4 , 7 , 7 , 10 , 10-Octamethyl- 1 , 2 , 

3 , 4 , 7 , 8 ,9 , 10-octahydronaph- 
thacene 


C C C C 



M. P., °C 
319-320 11 


C33H30 

3-Phenyl-5-cholestene (a) 

M. P., °C 
152 48 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

Phenylcholestane (a) 

M. P., °C 
153 48 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

CkHm 

3-Phenylcholestene-3 (a) 

M. P., °C 
94- 95* 8 

(a) The structure of this compound 


was not clearly defined in the 
literature. 
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VI. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA 

C„H2n-18 

1. Indene with One Phenyl Substitution 

2. Anthracene and Its Alkyl Derivatives 

3. Phenanthrene and Its Alkyl Derivatives 

4. Miscellaneous Polynuclear Aromatics of Empirical Formula C„H 2 »_i 8 



1. INDENE WITH ONE PHENYL SUBSTITUTION, C„Hj„-is 


C16H12 

1-Phenylindene 




1 

, °C @ 760mm 


200-201 

29 19 

1.0829 

27° 19 


2-Phenylindene 



167 20 

166-167* 


B. P., °C @ 760mm 



167-170 

12 15 


162-163 

1Q20 

Df 

1.0821 

16° 20 

«? 

1.6955 

16° 20 


3-Phenylindene 



B. P., °C @ 760mm 

164-167 12 s 

167-171 10* 


x-Phenylindene (a) 

B. P., °C @ 7G0mm 

183-187 17 4 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


CieHu 


1-Benzylindene 



B. P., °C @ 760mm 


230-235 

15' 4 

175-177 

14» 

173-175 

12" 


176 


177 




3 -Benzy linden e 





M. 1\, °C 

35 22 

319 , 1 ° 

33-34 21 


B. P., °C ® 760mm 

185 

IS 21 

175-177 

14 10 

183-185 

13 u 

179 

ll 22 


2-m-Tolylindene 



M. r., °C 
99-100 20 


2-^-Tolylindene 



M. P., °C 

183-184 20 


3-^-Tolylindene 



B. P., °C @ 760mm 

184-188 ll 20 


1 -Phenyl-2 -methylindene 





M. P., °C 
57.5 16 
56.5 2 » 

B. P., °C @ 760mm 

177 14“ 


2 -Phenyl-3 -methylindene 



M. P., °C 
76-78 6 
75-76 1 

CnHie 

3 -Phenethylindene 
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Ci, Hi, 



B. P., °C @ 760mm 

186 _ 9 7 


1.5987 18.7° 7 


1 , 1 -Dimethyl-2 -phenylindene 



M. P., °C 
61-62 ls 
51 u 


(3 -Indenyl) -phenylmethy lmethane 



196 15 18 

161 5 18 

1 - (4'-Methylbenzyl) -indene 

c 



c 


M. P., °C 
27-20 3 

B. P., °C (& 760mm 

218-222 12* 


r i) 


1 , 1 -Dimethyl-3 -phenylindene 



M. P., °C 

50-5 1 2 ’ 13 

B. P., °C @ 760mm 

184-185 27 13 


1 ,2-Dimethyl-3-phenylindene 


c 



M. R, °C 
68-69 16 

B. P., °C @ 760mm 

145-153 4 1# 
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CnHis 


1 -Phenyl-2 , 3-dimethylindene 



M. P., °C 
68-69 15 


C 18 H 18 


2-Methyl-3-phenethylindene 



C19H20 

l-(4'-Isopropylbenzyl)-indene 

c-c-c 



M. P., °C 
32 s 
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2. ANTHRACENE AND ITS ALKYL DERIVATIVES, C„H 2 „-i« 

CuHio 


Anthracene 



M.P.,°C 

216.6 

2igH7. 14*. 14» 
21gl8, J3, 67, 136 

217.6 146 

217-217.5 9 * 

217 (a) 
216-217® 7 - «• 
216-216.8 140 
216.4-216.7 14, 18 
21G.6 104 
216.55 11 ® 

2 1 6. 5 28 , 97, 11S - 119 
216.0-216.5 117 
216-216. 5 94 
21G.4 103 
216.18 91 
216. 1 128 
216 . 06 s ® 

216 (h) 

B. P., °C @ 760mra 


341.4 

342.0 104 

342 u4 

340.36 44 

340 67 

339.9 s8 - 9S - 199 
339.87 44 
339.77 s ® 

343.25 

778.2 10 ® 

342.05 

761.2 40 ® 

341.70 

757.3 10 ® 

341.57 

756.4 10 ® 

340.6 

742.2104 

340.5 

742.2 194 


340.58 

738.9 10 ® 

337.70 

697.6 106 

337.14 

692.7 10 ® 

335.52 

674.4 10 ® 

329.47 

612.2 10 ® 

328.0 

584.0 104 

327.9 

583.4 104 

327.4 

577.4 104 

325.47 

555.5 10 ® 

321.29 

515.0 106 

320 

502.9 3 ® 

318.20 

488.1 10 ® 

313.4 

437.0 104 

313.2 

436.2 104 

312.8 

432.9 104 

310.31 

415.6 10 ® 

304.35 

363.9 10 ® 

300.6 

334.2 104 

300 

332.0 3 * 

300.1 

331.3 101 

299.9 

330.4 104 

298.22 

319.1 108 

297.38 

317.7 108 

295.37 

303 .0 108 

292.15 

279.0 10 ® 

280.66 

247.7106 

282.1 

219.8 104 

282.0 

219.6 104 

280 

211 . 0 5 ® 

277.50 

203.2' 08 

277.06 

198.2 108 

271.75 

175106 

270.70 

169.3 108 

263.74 

142.5 108 

261.76 

135.5 10 ® 

260.3 

130.2 104 

259.50 

129.5 108 

260 

129. 1“ 

259.8 

128.3 104 

259.4 

127.3 104 

254.86 

113.4 40 ® 

244.6 

86.5 104 



244.59 

86.5 108 

244.4 

85.9 104 

240 

76.0 28 

236.64 

69.6 108 

232.12 

62.1100 

231.94 

60.2 108 

228.0 

55.0 104 

227.77 

52.7 108 

226.53 

52.7 108 

223.2 

48.0 104 

1.242 (solid) 120 


1.244 (solid) 108 


1.250 14 


1.252 14 


1.26 126 


0.9457 

254.7° 92 

0.9456 

254.3° 92 

0.9516 

246.5° 92 

1.250 

27° 199 

1 .24776 

25.00° 99 

1.252 

25° 68 

1.253 

25° 68 

1.252 

22° 19 

1.251 

17° 14 

1.303 

-195° 19 

1.59480 

90.35° 138 


Additional Data 

^ = 0.0025640 

1 b 

— 0.0003252 logioPmm 
(100 to 780mm) 

(a) The melting point 217 is found in 
references 31, 56, 61, 62, 69, 118, 
119, 129, 139. 

(b) The melting point 216 is found in 
references 17, 70, 72, 90, 91, 96, 
108, 110, 111, 127. 


ChHm 

1-Methylanthracene 



M. P., °C 

86 I32 

85-86 47> **• 49 - 65 • 77 
83-85 8 9 


m 


20 


1.0471 


99.4° 7e > 77 


1.68027 

1.66692 

1.72106 


99.4° 73. 77 
99.4 70, 77 
7lll„ 

99.4 76, 77 

nun 


2 -Methylanthracene 



M. P., °C 
206.5 
208-210 137 
209-209.5 94 
207-207.5 72 
207 (a) 

206-207 122 
205-207 76 
205 142 
204-205 74 
204.5 82 
204 u8 

203-204 47 - 66 ■ 71 
202-204 21 ' 22 

20 320 . 70 . 98 

202-203 84 
202 29 . 34 . no, 133, 134 

B. P., °C @ 760mm 
293-297 48 



CisHu 
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(a) The melting point 207 is found in 
references 35, 45, 73, 76, 87, 89, 
102, 141. 


9-Methylanthracene 


c 



M. P., °C 


81. 5 125 


79-80 76 • 78 


78-79 4 


76.3-77.8 43 


1.0657 

99.4° 76 

1.69589 

99.4° 76 

1.68166 

99 4 78 

77 Ha 

1.74075 

99.4 76 

n u» 


C, 6 Hh 

1 -Ethylanthracene 


c— c 



M. P., °C 
33-3 l 138 


2-Ethylanthracene 



M.P.,°C ■ 
150-151 138 


9-Ethylanthracene 



M. P., °C 

GO-61 84 • 85 

5Q7o, 77, 78, 125 

56-5S 43 


Df 

1.0413 

n D 0 

1.67G21 

1.66282 

1.71845 


99.2° »■ 77 


99.2° io. ii 

99.2 78, 77 
77 Ha 
99.2 76, 77 

n Ilff 


1 ,2-Dimethylanthracene 



M. P., °C 

85.5-86 7 

B. P., °C © 760mm 

180 0.4 7 


1 ,3-Dimethylanthracene 


c 



204 38 

202-203 65 » 86 
202 71 
200 130 












1 ,4-Dimethylanthracene 


2 , 6-Dimethylanthracene 


c 



c 

M. P., °C 
76 u 

74132 

71 88 


2 ,3-Dimethylanthracene 



252 12 ’ 102 

24G3S, 40 

244 - 24 G 24 


1 , 5-Dimethylanthracene 


c 



M. P., °C 

139-140 68 

1 , 6-Dimethylanthracene 


C 



M. P., °C 

240 m > *». 82 • »* 



M. P., °C 
245 
250 100 

248102 

243 6 ■ 123 
242 - 243 60 


2 , 7-Dimethylanthracene 



M. P., °C 

242 

244 . 5 s2 - 83 
213 - 244 2 • 81 
241100 

239 102 

235 ” 


2 , 9-Dimethylanthracene 

c 



M. P., °C 
85 s 


2 , 10-Dimethylanthracene 



M. P., °C 
85* 


c 
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C«H,4 


9, 10-Dimethylanthracene 

c 



c 

M. P., °C 

181 

182 . 8 - 183 . 8 16 
181 — 181 . 5 79 
181 13 

180 . 5 - 181 3 

180 - 181 64 


C17H10 

2-n-Propylanthracene 



M. P., °C 
126 138 



M. P., °C 
69-70 126 


2-Isopropylanthracene 

c 



M. P.,°C 

154-155 188 


9-Isopropylanthracene 


c— c — c 



76 13 

9-Methyl-10-ethylanthracene 


C 



M. P., °C 

144145 

143 . 2 - 144 18 
143 - 144 144 

1,2,3 -Trimethylanthracene 


c 



M. P., °C 
243 143 

236 148 

1 ,2 ,4-Trimethylanthracene 


C 



244* 8 
243 ». io» 

236 M 



















CisHi* 


186 


9-Isobutylanthracene 



57 84 


9-Methyl-10-n-propylanthracene 

c 



M. P., °C 

97.8-98.6 16 

9 , 10-Diethylanthracene 


c— c 



M. P., °C 

146-147 3 

146107 

145.5 60 

1,2,3, 4-Tetramethylanthracene 

c 



c 


M. P., °C 

135.5-136.5 58 


1,3,5, 7-Tetramethylanthracene 


C 



M. P., °C 

1G3-1G4 124 

162-1G3 62 


1,3,6, 8-Tetramethylanthracene 


c c 



M. P., °C 

286-287 61 
281-283 124 
280 1 " 32 - 33 


1,4,5, 8-Tetramethylanthracene 


c c 



M. P., °C 
270 42 


2,3,6, 7-Tetramethylanthracene 








187 


Cl»Hl8 


M. P., °C 
304 42 
301102 

299 9 


1 ,2 ,9, 10-Tetramethylanthracene 


c c 



Ci»Hjo 

9-Pentylanthracene (a) 

C5 



M. P., °C 


(5176. 78 

59 84, 86 

58-59 6J 

58 m 


0.9812 

99.4° 76 

0.9982 

76.5° 131 

0.9987 

74.4O 131 

1.0017 

71.1° 131 

1.62529 

99.4° 76 

1.63475 

76.5° 131 

1.63636 

71.1° 131 

1.61423 

99.4 76 
n Ha 

1.62353 

76.8 131 
» H« 


1.62491 nHa 131 

1.66023 nnV 76 

1.67008 not m 

1.67152 Tiup 131 

(a) This compound was named Iso- 
amylanthracene in references 53, 
76, 78, 131. 


9-Methyl-10-n-butylanthracene 



c— c— c— c 

M. P., °C 

78.2-78.8 16 

C20H22 

9 -M ethyl- 1 0-n -pentylanthracene 

c 



c— c— c— c— c 

M. P., °C 

71-71.8 16 

Diisopropylanthracene (a) 

B. P., °C @ 760mm 

202-206 0.2 27 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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C„H 


24 


C21H24 

9-Methyl- 10-n-hexylanthracene 

c 



M. P., °C 

65.8-66.5 1 * 


C22H26 

9, 10-Di-n-butylanthracene 



c-c-c—c 


M. p., °c 

105-106®° 


9 , 10-Diisobutylanthracene 

c 



c— c— c 


c 

M. P., °C 

137-138 80> 93 
132-133®°' 93 


1 , 2 , 3 , 4 , 5 , 6 , 7 , 8-Octamethylanthra- 
cene 



M. P., °C 

299-300® 


C24H30 

9 , 10-Dipentylanthracene 

C5 



M. P., °C 

132-137 63 
134.5-135 (a) 60 

(a) This compound was named Diiso- 
amylanthracene. 

C26H34 

x,x-Di-(ethylbutyl) -anthracene (a) 

B. P., °C @ 760mm 

240-256 3 27 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


CmH*, 

X5-Penta- (diethylbutyl) -anthracene (a) 
M. P., °C 

89.2-101 27 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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3. PHENANTHRENE AND ITS ALKYL DERIVATIVES, C„H 2 »-i8 


ChHh 


ggl5, 29, 88, 133 

97.5-98 35> 52 _ 

97_9g2, 1#, 20, 27, 33. 72 


Phenanthrene 



M. P., °C 
100 .3 
103.5 s * 

103.05 108 

103.0 s ® 

IO360. 75 

102.5-103 61 
101 - 102 118 
1QJ17, 18, 48, *3 

100.7-101 32 

100 - 101 107 

100.0-100.9 2 * 

100.5 11 * 

100.4 119 

100.35 128 

100.3 122 

100(a) 

99.6- 100 86 
99 5-100 1 * 7 
99-100 (b) 

99.8 s2 
99.6 182 
99.5 87,101 
99-99.5 28, 79 
98 .8-99. 5 89 

98.7- 99.5 1 

98.5-99.5 s 
99 .0*° 

99 (c) 

98-99 88, 88> 114 • ns > 124 > 126 

98.8 100 

98.2=r98.8 108 

98.587. 44. 87 

98.0 82 


97. 8 80 
97.7 4 » 
97-97.5 1 * 1 

96.5-97.5 38 
97 ,3 18 
97 .2 10 

96-972°. »4. 92 
96.3®* 

96.25 37> 89 
96.2 74 
96. 1 121 

g043, 38, 88, 93, 180 

95-9G 129 

95.85 78 

95.57 12 

B. P., °C @ 760mm 


339 .6 


340 (d) 


338.5 82 


337 .8 8 ‘ 


346.8 

883 .9 82 

345.7 

870 .9 82 

345.1 

864.4 82 

340.59 

764 .2 86 

340.41 

762 .3 86 

339.91 

754 .3 88 

337.1 

741.0 82 

333.08 

664. 6 88 

332.11 

654.4 88 

330 

629 .4 2 8 

325.4 

592.6 82 

324.9 

588.7 s2 

324.5 

584.7 82 

321.24 

531.5 88 

320 

518.8 28 

319.27 

510.7 88 

312.62 

446.0 88 

309.44 

420.3 88 

308.64 

414.8 88 

306.5 

399.7 s2 
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CnH„ 


306.4 

399.2 82 

300.91 

350.9 86 

300 

343.7 28 

299.88 

340.2 86 

295.37 

311.4 86 

294.57 

307.4 86 

293.2 

299.9 82 

293.2 

299.8 s2 

293.1 

299.7 s2 

282.73 

234.1 86 

281.33 

226.1 86 

280 

220.0 28 

271.5 

183.0 82 

271.5 

182.9 82 

269.89 

172.4 86 

264.73 

151.4 86 

260 

135.5 28 

249.14 

101.5 86 

246.1 

94.6 82 

246.59 

94.5 86 

246.0 

94.3 82 

240 

79.0 28 

233.8 

67.5 82 

233.54 

65.4 88 

232.34 

62. 2 86 

203.6 

27 ,2 82 

1.172 (solid) 61 

1.174 (solid) 84 

1.175 (solid) 47 
1.182 (solid) 106 
1.018 

170° 110 

1.031 

150° 110 

1.030 

149.8° 111 

1.0412 

131.1° 68 

1.046 

130° 110 

1.046 

129.8° 111 

1.058 

110° 110 

1.0630 

100.5° 118 

1.058 

99.8° 111 

1.0395 

97.03° 12 

1.0418 

93.53° 12 

1.0459 

89.43° 12 

1.0483 

85.93° 12 


1.0514 

81.82° 12 

1.0540 

78.32° 12 

1.0590 

71.62° 12 

1.0620 

67.53° 12 

1.0671 

60.83° 12 

1.0688 

57.33° 12 

1.1648 (solid) 

47.12° 12 

1.1752 (solid) 

28.91° 12 

1.179 

25° 62 

1.1816 (solid) 

19.46° 12 

1.629 

170° 110 

1.6396 

150° 110 

1.6395 

149.8° 111 

1.650 

130° no 

1.6502 

129.8° 111 

1.65671 

129.6° 68 

1.660 

110° 110 

1.6600 

99.8° 111 

1.64646 

130.6 63 
^Ha 


(e) 


Additional Data 

^ = 0.0025694 - 0.0003254 log 10 p mm 

1 b 

(100 to 885mm) 

(a) The melting point 100 is found in 
references 3, 4, 11, 14, 16, 18, 21, 
40, 41, 43, 44, 46, 64, 70, 77, 86, 
87, 90, 95, 96, 98, 102, 108, 109, 
112, 114, 115, 120, 128. 

(b) The melting point 99-100 is found 
in references 7, 25, 36, 50, 71, 116, 

134, 136. 

(c) The melting point 99 is found in 
references 8, 9, 26, 31, 37, 42, 58, 
69, 73, 76, 91, 104, 117, 119, 134, 

135, 136. 

(d) The boiling point 340 is found in 
references 6, 16, 38, 54, 65, 69, 
117, 123, 127, 129, 130. 

(e) Refractive indices at' other lines 
are found in reference 85. 
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C15H12 

1 -Methylphenanthrene 



M. P., °C 
121.3 
123.5 32 
123 100 

122 - 1 22 . 5 66 
120 - 121 9 
120 64 

119-120 28 * 63 
119 68 ’ 82 
118 67 » 59 

B. P., °C @ 760mm 
354-355 


* 763 82 
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CmHm 


2-Methylphenanthrene 



M. P., °C 

55.3 

56-5G.5 98 

56" 

55-5G 31 ' 57 ' 121 
54-55 11 
53 83 
52 -53 76 

B. P., °C @ 760mm 

155-1G0 3 95 


3-Methylphenanthrene 


C 



M. P., °C 
85 124 

G582, 100 

G2-63 67 

G1-G2 6 

B. P., °C @ 7G0mm 

350 7G9 82 

4-Methylphenanthrene 



M. P., °C 

117103 

116 34 

49-50 67 - 67 
B. P., °C @ 7G0mm 

ICO 2 34 

9-Methylphenanthrene 



M. P., °C 
94 

99.5 17 

94142 

91.5-92.5 26 
92 82 
91-92 89 

90-91 4 ■ 92 - 84 ’ 139 
88-89 138 

88ho 

B. P., °C @ 760mm 
354-355 82 

CieHu 

1-Ethylphenanthrene 



M. P.. °C 

109-1 10 101 
108 62 

63.5-64.0* 

G2-63 65 

62.5 94 
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CuHu 


2 -Ethylphenanthr ene 



M. P., °C 

172-173 101 
67-68 91 
65-66* 
64-65** 


9-Ethylphenanthrene 



M. P., °C 
63 
66 1 * 

63.5- 64.5* 

62.5- 63 81 
61-63 10 * 

61 m 

58-60** 

B. P., °C @ 760mm 



220“ 

198-200 

H 102 


1.0603 

77.5° 81 

»r 

1.65818 

77.5° 81 


1.64834 

„77.S 81 
«Ha 


1.68588 

77.5 *1 

n Ufi 


1 , 2 -Dimethylphenanthr ene 



M. P., °C 

142-143** 

140* 9 

139-140 1 ’ 

B. P., °C @ 760mm 

115-120 2 18 


1 ,3 -Dimethylphenanthr ene 


c 



M. P., °C 

76-7724 

75-76** 


1 ,4-Dimethylphenanthrene 



M. P., °C 

77 n 

50-51* 

49.5-50.0" 





2 ,3-Dimethylphenanthrene 


c 



M. P., °C 

79-80“ 

78-78.5 481 60 
7 7-78 49 
65-6G 64 

1 ,5-Dimethylphenanthrene 



M. P., °C 
87-88 64 

2 , 5-Dimethylphenanthrene 



M. P., °C 
46-47 64 

B. P., °C @ 7G0mm 

204-205 U 


3 , 4-Dimethylphenanthrene 


c 



M. P., °C 
57-58 64 


M. P., °C 
C2-63 64 






0.2 U8 

O.l 69 


3 ,6-Dimethylphenanthrene 

c 


B. P., °C @ 760mm 
340 8 8 
190 

158-160 


2 , 6-Dimethylphenanthrene 



M. P., °C 
33-34 64 


1 , 8-Dimethylphenanthrene 



M. P., °C 

191-192 64 


2 ,7-Dimethylphenanthrene 




M. P., °C 
141 64 


1 ,9-Dimethylphenanthrene 



M. P, °C 
88 36 
87-88 62 


2 ,9-Dimethylphenanthrene 



c 

M. P., °C 
56-57 64 
55-56 124 


M. P., °C 
101 - 102 84 
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ChHh 


9 , 10-Dimethylphenanthrene 



c 

M. P., °C 

142.5-143 2 ' A 

139 143 

x ,x-Dimethylphenanthrene (a) 

M. P., °C 

126-127 48 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

r sags " " • 1 . J— ■■ — » 355 

CnHw 


1 -n-Propylphenanthr ene 



M. P., °C 
34-35 64 
32-33® 


2-n-Propylphenanthrene 



M. P., °C 
35-30 7 


9-n-Propylphenanthrene 



M. P., °C 
74 s ® 

58.5-59.5® 

59 3 

B. P., °C @ 760mm 

265-270 22 89 


1 -Isopropylphenanthrene 





M. P., °C 
88-88.5® 
85-86® 4 


2-Isopropylphenanthrene 


c 



M. P., °C 
44-45* 4 








Cl 7 Hu 
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1 -Methyl-2 -ethylphenanthrene 



M. P., °C 

100* 4 


l-Ethyl-2-methylphenanthrene 



80 64 


1 -Ethyl-7-methylphenanthrene 



M. P., °C 
81 68 

80-81 I0!> 


3*Methyl-6-ethylphenanthrene 

C 



M. P., °C 
47-48* 


3 -Methyl-9-ethylphenanthrene 


c 



M. P., °C 
47-48* 


9-Methyl-10-ethylphenanthrene 



M. P., °C 
85 2 * 


1,2, 6-Trimethylphenanthrene 



M. P., °C 

128.5-129 111 

128-129 11 * 
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CnHu 


2 ,3 ,4-Trimethylphenanthrene 


c 



M. P., °C 

G2.8 -63.8 47 

1 ,2 ,7-Trimethylphenanthrene 



M. P., °C 

120 - 121 60 



c 


M. P., °C 

144 

212-213 122 
146-147 112 
144-145“- 10,1 
144 n 

142-143 108 

141-142 38 

B. P., °C @ 760mm 

175-180 0.5 71 

160-165 0.2 lM 


1,3, 7-Trimethylphenanthrene 


V. 



M. P., °C 
68-69 60 

1,4, 7-Trimethylphenanthrene 



M. P., °C 
72-73 01 


2,3, 8-Trimethylphenanthrene 


c 



M. P., °C 

123-124 60 

x , x , x-Trimethylphenanthrene (a) 

M. P., °C 
81 106 

(a) The structure of this compound 
was not clearly defined in the 
literature. 






Ci»Hi8 


204 


CbHu 


1-n-Butylphenanthrene 



M. P., °C 
42 9 


9-n-Butylphenanthrene 



c--c c— c 

M. P., °C 
78.5-79’ 

58 89 

B. P., °C @ 760mm 

282-284 20 89 


2-ter/-Butylphenanthrene 


C 



M. P., °C 
99-100 61 


3-lerl -Butylphenanthrene 


c 

I 

c — c — c 



m. p., °c 

54-55 61 


1 -Methyl-2 -n-propylphenanthrene 



M. P., °C 
54 78 


1 -n-Propyl-2 -methylphenanthrene 



65 31 

1 -Methyl-3-isopropylphenanthrene 


c— c— c 
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c 18 h 18 


M. P., °C 

7988 

B. P., °C @ 760mm 

18 1.5” 


1 -Methyl-4-isopropylphenanthrene 

C 



M. P., °C 

68-G8.5 24 

l-Methyl-6-isopropylphenanthrene (a) 

(Isoretene) 



M. P., °C 
86-87 14 

(a) The structure of this compound* 
was not clearly defined in the 
literature. 


1 -M ethyl-7 -isopropylphenanthrene 
(Retene) 



C 


M. P., °C 

98.5 

100.5-101 115 

100.5” 

100i2« 

994a, 116, 128 

98.5-99 23, "• 121 
98-99 (a) 

97-9939, 74 

98.2-98.8 43 
98.5 (b) 

98 (c) 

97-98 72 
97.5 87 

9Q27, 87, 46 

95.2 41 ’ 42 

9gl9, 20, 21, 131, 141 

B. P., °C @ 760mm 


394 


400131 


394123 


390-393 93 


390 22 


216 

U133 

208-210 

10 1 - 134 

135 

0 80 

1.063 

98.2-98.8° 48 

1.077 

98.2-98.8° 43 

1.067 (solid) 

90° 43 

1.093 (solid) 

90° 43 

1.0841 

25.6° 135 

1.0908 

17.5° 186 

1.61783 

25.6 135 
«Ha 

1.62132 

^17.5 135 

1.64921 

25 6 135 

1.65286 

17.5 135 

n H 0 

1.62662 

25.6 135 
™Ha 

1.63009 

„17.5 185 
^He 


(a) The melting point 98-99 is found 
in references 12, 30, 61, 74, 77, 79, 
85, 110, 132, 136. 



CiaHis 
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(b) The melting point 98.5 is found in 
references 1, 10, 24, 44, 134, 135. 

(c) The melting point 98 is found in 
references 28, 92, 96, 97, 117, 120, 
125, 129, 133. 

l-Methyl-9-isopropylphenanthrene 



B. P., °C @ 7G0mm 

204-205 14 36 

2 -Methyl-8-isopropylphenanthrene 

(Scianthrene) 



M. P., °C 
86-87 130 
82-83 94 

9 , 10-Diethylphenanthrene 



c— c 

M. P., °C 
90 - 91 137 


1,2,3 ,4-Tetramethylphenanthrene 


C 



M. P., °C 



C 

M. P., °C 

126-1 27 10 7 


CiaH;o 


9-n-PentyIphenanthrene 



M. P., °C 
69-70 26A 


1 -Methyl-6-isobutylphenanthrene 
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CitHto 


M. P., °C 
49-50 104 



1 ,4-Dimethyl-7-isopropylphenan- 
threne 



M. P., °C 
61-G2 61 

1 ,x-Dimethyl-7-isopropylphenan- 
threne (a) 

(Methylretene) 

M. P., °C 
81-82 109 
79 110 
78.5 127 

(a) Tho structure of this compound 
was not clearly defined in the 
literature. 

C20H22 

l-Methyl-x-ethyl-7-isopropylphenan- 
threne (a) 

M. P., °C 
64-55 21 


(a) The structure of this compound 
was not clearly defined in the 
literature. 

C21H24 

9 -n -Propyl- 1 O-n-butylphenanthrene 


— c— c— c 
c— c— c 

M. P., °C 

7425 

1 -Methyl-7 , x-diisopropylphenan- 
threne (a) 

(Isopropylretene) 

M. P., °C 
52-53 92 

B. P., °C @ 760mm 

231-233 9.5 92 

Df 

I. 0 125 92 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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4. MISCELLANEOUS POLYNUCLEAR AROMATICS OF EMPIRICAL 

FORMULA C n H 2n . l8 


CmHio 

1 , 2-Dimethyleneacenaphthene 



M. P., °C 
184 (a) 41 
158 (b) 41 

(a) This constant was determined on 
the trans isomer of the compound. 

(b) This constant was determined on 
the cis isomer of the compound. 



211 


Ci«Hio 


9-Methylenefluorene 


c 



M. P., °C 

104-106*® 

5 3 23 . 73 

46-48*® 



C 16 H 12 



9-Ethylidenefluorene 

c— 

II 

C 



CTi 






M. P., °C 

104 1 *- so > ® 4 ' ,#> 87 
102 61 

100« 



Spiro[fluorene-9, 1 '-cyclopropane] 

V 


rn 

0 





M. P., °C 

73-73.5 77 




Cyclopentano - [def ] -9 , 10-dihydro - 
phenanthrene 



M. P., °C 

140.5-141. 2« 


CieHxi 

1 -Phenyl- 1 ,4-dihydronaphthalene 



50 s * 

4-Phenyl-l ,2-dihydronaphthalene 



B. P., °C @ 760mm 
302” 

175-177 12” 

186-188 10 M 

dT 

1.0784 27° 70 


1 ,2-Diethylideneacenaphthene 



140 40 


Ci«Hu 212 


9-(Propen-2'-yl)-fluorene 



B. P., °C @ 760mm 

174-176 15 79 


9-Isopropylidenefluorene 


c— c— c 



M.P.,°C 

113-117 30 - 38 
113 (a) 65 
89 (a) 18 

(a) These constants were determined 
on stereoisomers. 


2 ,3 ,6, 7-Dibenzobicyclo-[3, 3 ,01- 
octane 



102 * 

100 ” 


Cyclohexano-[jkl-fluorene 



M. P., °C 

75 

76 8 « 

75 35 
74-75 74 
73-74 73 

B. P., °C @ 760mm 

363-365 749 36 

203-205 12 74 

200-205 12 73 

155 0.7" 


1,2,6, 7-Tetrahydropyrene 



M.P.,°C 

138 17 


Xi-Tetrahydropyrene (a) 

M. P., °C 
84 46 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


CnHie 

x-Phenethenylindane (a) 

B. P., °C ® 760mm 

198-201 18“ 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


l-Methyl-4-phenyl-l ,2-dihydro 
naphthalene 
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C 17 H 16 


C 



48 70 

B. P., °C © 760mm 

185-188 14 70 

Df 

1.0513 22° 70 


l-(Propen-2' -yl) -3, 4-dihydrophenan- 
threne 



— c 




M.1\,°C 

129-130. 5 56 


Spiro[indane-2 , 2'-indane] 

c 

M. P., °C 
60-67 37 

Spiro [fluorene-9 , 1 '-cyclopentane] 






M. P., °C 

91 2 

X 4 -Tetrahydro -x , x-benzofluorene (a) 

M. P., °C 
129 34 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

1 ,2-Cyclopentano-9 , 10-dihydro- 
phenanthrene 



M. P., °C 
65-69 11 


CisHlg 

l,l'-Biindanyl 



B.P.,°C© 760mm 

194-195 14* 2 

Df 

1.0669 24° •* 


2,2'-Biindanyl 





Ci*H« 
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M. P., °C 

165-166” •” 

B. P., °C @ 760mm 

239-241 50 M 

225-226 20 61 


4-Phenethyl-l , 2 -dihydronaphthalene 



M. P., °C 
209-212 
165-168 




16“ 

12 ” 


x-Phenethenyl-1 ,2 ,3 ,4-tetrahydro- 
naphthalene (a) 

B. P., °C @ 760mm 

216-218 18“ 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


Cyclohexen-l-yl-[4'-(l ' ,2'-dihy dro- 
naphthyl)] -ethyne 



B. P., °C @ 760mm 

170-172 2 4 * 

D? 

1.0443“ 


n: 


1.6186“ 


1 ,2-Dipropylideneacenaphthene 

c-c-c<x ^c-c 



M. P., °C 
101 41 


1 - (Propen-2 '-yl) -2 -methyl-3 , 4-dihy- 
drophenanthrene 



B. P., °C @ 760mm 

177-179 0.6 12 


2 ,3 ,6 ,7-Dibenzo-4,8-dimethylbicy- 
clo-[3,3,0]-octane 

c 



c 

M. P., °C 
94 7 


2 , 3 - (4',4'-Dimethylcyclopentano) - 
fluorene 
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CuHii 


M. P., °C 

135-137 (a)“ 

128-129 (a) 32 

(a) These constants were determined 
on different forms. 


1 ,2-Benzo-9a-methyl-3 ,4, 4a, 9a- 
tetrahydrofluorene 



159 0.8 19 


1 ,2-Cyclohexano-9, lO-dihydroam 
thracene 



M. P., °C 

69.3-G9.9 49 


3 , 4-Benzo- 1 , 2 , 4a , 9 , 10 , lOa-hexahy 
drophenanthrene 



M. P., °C 
47.5-48** 


B. P., ®C @ 760mm 



M. P., °C 
128 71 


4b, 5, 6,10b, 11, 12-Hexahydro- 
chrysene 



M. P., °C 
140 (a) 4 
115 (a) 60 
112 (a) 48 
79 (a) 49 
76.8-77.8 (b) 44 
75 (b) 4 - s# 

B. P., °C @ 760mm 

223 (a) 12'° 

208 (b) 12 50 

(a) These constants were determined 
on the trans isomer of the com- 
pound. 

(b) These constants were determined 
on the cis isomer of the compound. 


CiiHjj 

2-Methyl-2-(9'-fluoiyl)-pentene-3 

C 
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Ci»H 20 

M. P., °C 
92 31 


9-Cyclohexylfluorene 



M.P.,°C 

115-116 9 
102-103 13 


l-(Buten-3 '-yl)-2-methyl-3 ,4-dihy- 
drophenanthrene 



B.P.,°C@ 760mm 

155-160 0.3 1 * 


Spiro[2 ,2 ,4-trimethylcyclobutane- 
1 ,9'-fluorene] 



M. P., °C 
92-94 51 



M. P., °C 

103-104 31 


1 ,2-Cyclohexano-10-methyl-9, 10- 
dihydroanthracene 



M. P.,°C 

155.5-156" 



x-Naphthyl-2 , 2 -dimethyl-3 -methyl- 
, enebicyclo- [2,2,1] -heptane (a) 


M. P., °C 
92-93* 

B. P., °C @ 760mm 

210 16* 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


2 ,2-Dimethylbicyclo-[2 ,2, l]-heptyl- 
iden-3 -yl- ( 1 '-naphthyl) -methane 


Benzo-[lm]-2 ,4 ,4-trimethyl-2 ,3,4,4a- 
tetrahydrofluorene 
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C20H21 


c 



c 


B. P., °C @ 760mm 

186.5-188 l l 

Df 

1.0525 Df 

Bi-2 ,2'-(l,2,3 ,4-tetrahydronaphthyl) 

M. P., °C 
113 72 


Bi-2 ,6'-(l ,2,3, 4-tetrahydronaphthyl) 



1 ,2-Diisobutylideneacenaphthene 



B. P., °C @ 760mm 

215 15 u 




9-Phenyl- 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8-octahy- 
drophenanthrene 



M. P., °C 
9422 

B. P., °C @ 760mm 

186 0.2 22 


2 ,8-Dimethyl-4b , 5 ,6 , 10b , 1 1 , 12- 
hexahydrochrysene 



M. P., °C 
140 (a) 49 
108 (a) 49 

(a) These constants were determined 
on different forms. 


4b , 10b-Dimethyl-4b , 5 , 6 , 10b , 1 1 , 12 - 
hexahydrochrysene 




CjoHji 
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M. P., °C 

144 (a) 4 * 

105 (a) 4 ’ 

(a) These constants were determined 
on different forms. 


Benzo-[fg]-l , 1 -dimethyl-2 ,4a-methyl- 
ene-1 ,2 , 3 , 4 , 4a , 9 , 9a-heptahy- 
droanthracene (a) 



B. P., °C @ 760mm 
185-186 
Dl° 

1.0991 

„20 

»D 

1.6205 1 


l 1 

Dl al 


(a) The structure of this compound 
was not clearly defined in the 
literature. 


Cyclohexano-[g]-cyclopentano-[jk]- 
1,2,3, 4-tetrahydrophenanthrene 



M.P.,°C 

148.6-149.0“ 


C21H24 

1 - (3 '- Acenaphthy 1) -2 - (2 " -methylcy - 
clohexen- 1 ' '-yl) -ethane 



B. P., °C @ 760mm 

182-185 0.2-0.3 14 


1-Benzyl- 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8-octahydro- 
anthracene 



B. P., °C @ 760mm 

244-246 14“ 


2 -Benzyl - 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8-octahydro - 
anthracene 



M. P., °C 
65-66“ 

B. P., °C @ 760mm 

248-251 12»* 


2 ,3-(3' , 3 ' , 6' , 6 '-Tetramethylcyclo - 
hexano)-fluorene 
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C n H u 


M.P.,°C 

93-94 10 


C22H26 

1 , 1 -Di- [x'- (xVtetrahydronaphthyl) ] - 
ethane (a) 

B. P., °C @ 760mm 
384“ 

261-263 16 M 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


3 ,4, 7,8-Dibenzo-2 ,6-di-n-propylbi- 
cyclo-[3 ,3 ,0]-octane 
(9,12-Di-n-propyldiphensuccindane) 


c— c— c 



M. P., °C 
98-99* 


3,4,7, 8-Dibenzo-2 , 6-diisopropylbi- 
cyclo-[3 , 3 ,0]-octane 

(9,12-Diisopropyldiphensuccindane) 


c— c— c 



M. P., °C 
80-81* 


1 -Isopropyl-6 , 7-cyclohexano-8- 
methyl-9, 10-dihydrophenan- 
threne 



c 

M. P., °C 
44.8-46” 


3 , 6b -Dimethyl-6b , 7 , 8 , 9 , 1 0 , 10a , 1 1 , 
12 -octahydrocholanthrene 



M. P., °C 

132-134 13 


CjsHj» 

x , x , x-Tricyclohexylnaphthalene (a) 

M. P., °C 

121 - 122 47 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


CnHu 

1,2, 3,4,5, 6-Tri-(3',2' -octahydro- 
naphtho) -benzene 





CioHis 
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M. P., °C 

360-362 48 


3-Phenylcholestadiene-2,4 (a) 

M. P., °C 

174-175 65 
Additional Data 

[a]* = -133° 66 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


3*Phenylcholestadiene-3 , 5 



M. P., °C 
158-159* 
Additional Data 

[a}l 5 = -132° » 


3-Phenethylcholestadiene-2,4 



c 

A 


*M. P.,°C 
94-95 19 


C 36 H 5 4 

Phenylfriedelene (a) 

M.P.,°C 

2G9-271 21 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


References on Miscellaneous Polynuclear 
Aromalics of Empirical Formula 

CnH 2n-18 

1. Arhusov, B. A., J. Gen. Chem. (U.S. 

S.R.) 9, 239 1939; Chem. Zentr. 1939, 
II, 1284. 

2. Bachmann, W. E., and M. C. Kloetzel, 

J. Am. Chem. Soc. 59, 2207 1937. 

3. Bergmann, W., and F. Hirschmann, J. 

Org. Chem. 4, 40 1939. 

4. Bernal, J. D., Chemistry & Industry 

62, 288 1933. 

5. Brand, K., and K. O. Milller, Ber. 55, 

601 1922. 

6. Brand, K., and T. Sasaki, Ber. 58, 2546 

1925. 




221 


References 


7. Brand, K., and F. Schlager, Ber. 66, 

2541 1923. 

8. Bredt, J., J. prakt. Chem. [2] 98, 96 

1918. 

9. Brown, W. G., and B. A. Bluestein, J. 

Am. Chem. Soc. 66, 1082 1943. 

10. Bruson, H. A., and J. W. Kroeger, J. 

Am. Chem. Soc. 62, 36 1940. 

11. Burger, A., and E. Mosettig, J. Am. 

Chem. Soc. 69, 1302 1937. 

12. Cohen, A., J. W. Cook, and C. L. Hew- 

ett, J. Chem. Soc. 1936, 1633. 

13. Cook, J. W., and G. A. D. Ilaslewood, 

J. Chem. Soc. 1934, 428. 

14. Cook, J. W., G. A. D. Ilaslewood, and 

A. M. Robinson, J. Chem. Soc. 1936, 
667. 

15. Cook, J. W., and C. L. Hewott, J. Chem. 

Soc. 1934, 365. 

16. Cook, J. W., C. L. Ilewett, W. V. May- 

neord, and E. Roe, J. Clicm. Soc. 
1934, 1727. 

17. Coulson, E. A., J. Chem. Soc. 1937, 1298. 

18. Courtot, C., Ann. chim. [9] 4, 168 1916. 

19. Dansi, A., Gazz. chim. ital. 68, 273 

1938. 

20. Daufresne, Bull. soc. chim. [4] 1, 1233 

1907. 

21. Drake, N. L., and W. P. Campbell, J. 

Am. Chem. Soc. 68, 1681 1936. 

22. Eschinazi, H. E., and F. Bergmann, J. 

Am. Chem. Soc. 66, 1411 1943. 

23. Ferrer, J., Anales soc. espan. fis. quim. 

20, 459 1922; C. A. 17, 3177 1923; Chem. 
Zentr. 1923, III, 1161. 

24. Fichter, F., and H. Stenzl, Hclv. Chim. 

Acta 22, 425 1939. 

25. Fichter, F., and H. Stenzl, Roczniki 

Chem. 18, 510 1938; Chem. Zentr. 

1939, II, 3053. 

26. Fieser, L. F., and J. Cason, J. Am. 

Chem. Soc. 62, 1293 1940. 

27. Fieser, L. F., and R. C. Clapp, J. Am. 

Chem. Soc. 63, 319 1941. 

28. Fieser, L. F., M. Fieser, and E. B. 

Hershberg, J. Am. Chem. Soc. 68, 
1463 1936. 

29. Fieser, L. F., and E. B. Hershberg, J, 

Am. Chem. Soc. 69, 2502 1937. 

30. France, II., P. Maitland, and S. II . 

Tucker, J. Chem. Soc. 1937, 1739. 

31. France, H., S. H. Tucker, and J. Forrest, 

J. Chem. Soc. 1946, 7. 


32. Freund, M., K. Fleischer, and J. Stem- 

mer, Ann. 414, 44 1918. 

33. Ilewett, C. L., J. Chem. Soc, 1936, 596. 

34. Koelsch, C. F., J. Am. Chem. Soc. 66, 

3885 1933. 

35. Kruber, O., Ber. 64, 84 1931. 

36. Kruber, O., Ber. 67, 1000 1934. 

37. Leuelis, II., and L. Lock, Ber. 48, 1432 

1916. 

38. Maitland, P., and S. II. Tucker, J. 

Chem. Soe. 1929, 2550. 

39. Manchot, W., and P. Krischc, Ann. 337, 

170 1904. 

40. Maxim, N., Bull. soe. chim. [4] 43, 769 

1928. 

41. Maxim, N., Bull. soc. chim. [4] 46, 1137 

1929. 

42. Mayer, F., Ber. 46, 2579 1913. 

43. Miller, II. F., and J. Bachman, J. Am. 

Chem. Soc. 67, 7G6 1936. 

44. Newman, M. S., J. Am. Chem. Soc. 60, 

2947 1938. 

45. Pcstcmer, M., and F. Manohon, Sitzber. 

Akad. Wiss. Wien, Math, naturw. 
Klasso 146, Abt. lib, 312 1936. 

46. Pinkney, P. S., and C. S. Marvel, J. 

Am. Chem. Soe. 69, 2609 1937. 

47. Pokrovskaya, E. S., and T. G. Stepan- 

seva, J. Gen. Chem. (U.S S R.) 9, 
1953 1939; C.A. 34, 4731 1940. 

48. Pummerer, R , A. Luttringhaus, It. 

Fick, S. PfafT, G. Riogelbaucr, and E. 
Rosenhaucr, Bor. 71, 2569 1938. 

49. ltamage, G. R., J. Chem. Soc. 1938, 397. 

50. Ramage, G. R., and It. Robinson, J. 

Chem. Soc. 1933, 607. 

51. Ramart-Lucas, and J. lioch, Bull. sor. 

chim. [5] 2, 1376 1935. 

52. lteilly, J. A., and J. A. Nicuwland, J. 

Am. Chem. Soc. 60, 2564 1928. 

53. Roser, W., Ann. 247, 129 1888. 

54. Ruzicka, L., and II. Ilosli, Helv. Chim. 

Acta 17, 470 1934. 

55. Schlcnk, W., and E. Bergmann, Ann. 

463, 1 1928. 

56. Schlenk, W., O. Bergmann, and E. 

Bergmann, J. Soc. Chem. Ind. 62, 
209T 1933. 

57. Schroter, G., Ber. 67, 1990 1924. 

58. Schroter, G., Ber. 67, 2003 1924. 

59. Sieglitz, A., and II. Jassoy, Ber. 66, 

2032 1922. 

60. Spilkcr, A., and W. Schade, Ber. 66, 

1686 1932. 



References 


222 


61. Stobbe, H., and E. Farber, Ber. 67, 
ll 1838 1924. 

62. Straus, F., R. Kuhnel, and R. Haensel, 

Ber. 66, 1847 1933. 

63. Thiele, J., and J. Meisenheimer, Ann. 

306, 225 1899. 

64. Ullmann, F., and R. von Wurstember- 

ger, Ber. 38, 4105 1906. 

65. Urushibara, Y., T. Ando, H. Araki, and 

A. Ozawa, Bull. Chem. Soc. Japan 
12, 353 1937. 

66. Vansheidt, A., and B. Moldavski, Ber. 

64, 917 1931. 

67. Vansheidt, A., and B. Moldavski, J. 

Gen. Chem. (U.S.S.R.) 1, 304 1931; 
Chem. Zentr. 1931, II, 3208. 

68. Vesety, V., and F. Stursa, Chem. Listy 

29, 257 1936; Chem. Zentr. 1936, I, 

1221 . 

69. von Braun, J., and E. Anton, Ber. 62, 

145 1929. 


70. von Braun, J., and E. Anton, Ber. 67, 

1051 1934. 

71. von Braun, J., O. Bayer, and L. F. 

Fieser, Ann. 469, 287 1927. 

72. von Braun, J., and G. Kirscbbaum, Ber. 

64, 597 1921. 

73. von Braun, J., and G. Manz, Ann. 488, 

111 1931. 

74. von Braun, J., and G. Manz, Ber. 63, 

2G08 1930. 

75. Wagner-Jauregg, T., Ann. 491, 1 1931. 

76. Weiss, R., and K. Woidich, Sitzber. 

Akad. Wiss. Wien, Math, naturw. 
Klasse 134, Abt. lib, 453 1926. 

77. Wieland, H., and O. Probst, Ann. 630, 

274 1937. 

78. Wieland, H., F. Reindel, and J. Ferrer, 

Ber. 66, 3313 1922. 

79. Wislicenus, W., and W. Mocker, Ber. 

46, 2772 1913, 



VII. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA 

CnHjn-tO 

1. Indene Derivatives of Empirical Formula C»H 2n .io 

2. Naphthalene Derivatives of Empirical Formula C„H 1b .jo 

3. Cyclanoanthracenes and Their Alkyl Derivatives 

4. Cyclanophenanthrenes and Their Alkyl Derivatives 

5. Miscellaneous Polynuclear Aromatics of Empirical Formula C n H t „.io 



1. INDENE DERIVATIVES OF EMPIRICAL FORMULA C„H, n -«o 


CieHi2 

1 -Benzylideneindene 

(Phenylbenzofulvene) 



M. P., °C 
88-89 7 
88 2, 4 
87 s 

e s ses : a * ssssssssssssssssb -■ .-?■?■■=■■■■ ■■ j.-r s 

CnHi4 

l-(4'-Methylbenzylidene)-indene 

c 



M. P., °C 
91-92 1 


1 -Phenyl-1 -indenylethene 



M. P., °C 
80 2 


1 -Phenyl- 1 -indenylidene-ethane 



M. P., °C 
70 s 

68-69® 

B. P., °C @ 760mm 

204-205 16® 

178-179 5® 
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C 17 H m 


1 -Benzylidene-3 -methylindene 



M. P., °C 

43-445, 9 



l-Isopropylidene-3-phenylindene 


c— c— c 



1 • (4'-Isopropylbenzylidene) -indene 


c— c— c 



M. P., °C 
60 - 61 1 


1 -Benzylidene-3 -n-propylindene 



1 -Benzylidene-3 -isopropylindene 



CnHu 
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2. NAPHTHALENE DERIVATIVES OF EMPIRICAL 
FORMULA C„Hj„.jo 


Ci(Hu 

Cyclopentadien-2 ,4-ylidene-(x'- 
naphthyl) -methane (a) 

M. P., °C 
87-88” 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1 -Phenylnaphthalene 



84-86* 


B. P., °C © 750mm 
336-337*® 
324-326*® 
324-325” 

334 

770* 1 

194 

18** 

192-195 

16-17* 1 

190 

12** 

189-190 

12*° 

187-189 

12*® 


186-188 10“ 

134-135 2«° 


1.103” 


2 -Phenylnaphthalene 



102 

104-105 1 
104* 7 
103-104 10 
103** 

102.2-102.7 1 * 

102-102.5* 

101.5-102 4 

101-102 (a) 

101.5 11, 34 

101—101.5® 

101 ** 

98.5-100” 

98-99” 

97-98” 

B. P., °C © 760mm 
357-358” 
346-347** 
345-346®- 11 
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(a) The melting point 101-102 is 
found in references 7, 22, 31, 45, 
46, 47, 50, 54, 55, 57. 

C17H14 

1 -Benzylnaphthalene 



M. P., °C 
58.6 
59 (a) 

59 (b) M 
58-59 4 * 

58.5 17 

58” 

57.5-58* 

57-58 41 

B. P., °C @ 760mm 
350 68 

200-205 9” 

Df 

1.165 0° *»• ** 

(a) The melting point 59 is found in 
references 3, 14, 21, 25, 38, 44, 53. 

(b) This constant was given as a 
freezing point in the literature. 


2-Benzylnaphthalene 



M. P., °C 
58* 

57* 

55.5 1 * 

55-55.5” 

39-40 41 

35.5“ 

D? 

1.176 0°**” 


x -Benzylnaphthalene (a) 

M. P., °C 
64” 

58.6’° 

58 28 

B. P., °C @ 760mm 

168.5-169 1.5” 

1.0777” 

1.166 17° « 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1 -o-Tolylnaphthalene 



M. P., °C 

67.5-68.5” 

63 ” 
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C 17 H 14 


1 -/>-Tolylnaphthalen6 

c 



B. P., °C @ 760mm 

148-150 0.15 5 

1 -Methyl-2 -phenylnaphthalene 



CigHie 


1 -Phenethylnaphthalene 



2-Phenethylnaphthalene 



M. P., °C 
99-100 1J 

1 -Phenyl- 1 - ( 1 '-naphthyl) -ethane 



M. P., °C 
69 4a 

B. P., °C @ 760mm 

220-222 15 48 

1 -Benzyl-2 -methylnaphthalene 



B. P., °C @ 760mm 

221-222 17 1( 

2 -Methyl-7 -p -tolylnaphthalene 
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M. P., °C 

140 - 141 “ 


C20H20 


1 -Phenyl-4- ( 1 ' -naphthyl) -butane 



M. P., °C 

80 . 5 - 82 40 


C 21 H 


22 


1 , 2 -Dimethyl-5 - (2 '-methy Iphenethyl) - 
naphthalene 



M. P., °C 

60 “ 


C 22 H 


24 


1 , 2 -Dimethyl-5- (2 ' , 3 '-dimethyl- 
phenethyl) -naphthalene 


c 



c 



M. P., °C 

90 . 5 - 91 . 5 39 


C31H42 

1 -Methyl-X4-tetracyclopentylnaph- 
thalene (a) 

M. P., °C 
97 34 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


C34H48 

X4-Tetracyclohexylnaphthalene (a) 

M. P., °C 
269 36 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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3. CYCLANOANTLIRACENES AND THEIR ALKYL 
DERIVATIVES, C»H S „. J0 


CieHi2 

Cyclobutano -[inn] -3 -methylanthracene 



85 2 - 


CuHu 

Cyclobutano-[mn]-2 ,4-dimethylan- 
thracene 



Cyclobutano-[mn]-4-methylanthracene 



M. P., °C 
. 64 3 


2 ,3-Cyclopentanoanthracene 



M. P., °C 

242-243 10 


Cyclopentano - [de] -anthracene 

(Aceanthrene) 



Cyclopentano - [mn] -2 -methylanthra- 
cene 



M. P., °C 
113* 


M. P., °C 
122 1 








CitHii 


232 


CisHm 

1 , 2-Cyclopentano-5-methylanthracene 



M. P., °C 

131-132* 


Cyclopentano-[fgI-l ,2-dimethylan- 
thracene 



M. P., °C 

206-207* 


1 ,2-Cyclohexanoanthracene 



M. P., °C 

104.5-105 7 


CuHw 

1 , 2-Cycloherano-4-methylanthracene 



M. P., °C 

82.3-82.9* 


1 , 2 -Cyclohexano- 10-methylanthra- 
cene 



M. P., °C 

117.3— 117.S 7 


C20H20 

1 ,2-Cyclohexano-4,9-dimethylanthra- 
cene 



M. P., °C 

62.4-62.8* 


1 ,2-Cyclohexano-4, 10-dimethylan- 
thracene 
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C,oH» 



c c 

M. P., °C 

105-105.5* ______ 

C21H22 

1 ,2-Cyclohexano-10-isopropylan- 
thracene 



c— c— c 


M. P., °C 

81.9-82.5* 
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4. CYCLANOPHENANTHRENES AND THEIR ALKYL 
DERIVATIVES, CJLn-jo 


CisHio 

Cyclopentano-[def]-phenanthrene 



M. P., °C 
116** 

1 14.6-1 15.3 1 * 

1 14.0-1 15.0 7 
B. P., °C <§> 760mm 
353** 


CieHi2 

Cyclopentano-[jk]-phenanthrene 



M. P., °C 
106 s * 

C17H14 

1 ,2-Cyclopentanophenanthrene 







C„H m 234 



135 

137-138 21 
135-136®- ** 

134.4- 135.8’ 8 
135 8, **• 32 

134.5- 135 17 
134-135 40 
133-134“- 40 
132-133 6 
130-131 6 


2 ,3-Cyclopentanophenanthrene 



M. P. ( °C 
85 

85-85.5 11 ' 28 

84-84.5 18 

83.5-84.5 8 



M. P., °0 

73.5- 75 (a)* 

71.5- 72 8 

(a) This compound remelts at 60. 


9, 10-Cyclopentanophenanthrene 



M.P. °C 
154 44 - 48 
150-151 14 
149-150* 


Cyclopentano-[jk]-l-methylphenan- 

threne 



M. P., °C 
159** 


Cy clohexano - [jk] -phenanthrene 
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M. P., °C 
81-82 18 
76-77* 

C l8 H l# 

1 ,2-(3'-Methylcyclopentano)-phenan- 
tfarene 

(Diels* Hydrocarbon) 

C 



126 

128-129 (a) 19 
126.5-127* 1 
126-127 111 *°^° 

126* 7 

125-126 2 *' * 7 - **• 4 * 

125 (a) 20 
124-125 10 ' 42 
123-124** 

B. P., °C @ 760mm 

162-165 O.l 29 

(a) Diels assigned the structure of 

1,2- (cyclopenten-3'-o) -7,8- (3"- 
ethylcyclopen ten-3 ' '-o) - naphtha- 
lene to this compound, but it was 
later proved to be the above com- 
pound. 

1 ,2-(4'-Methylcyclopentano)-phenan- 
threne 



M. P.,°C 

106.5-107 40 


1 ,2*(5'-Methylcyclopentano)-phenaii' 
threne 



M.P.,°C 
76-77 40 


2 , 3 - (3 '-Methylcyclopentano) -phenan- 
threne 



M. P., °C 
75-76*° 

3 ,4-(5'-Methylcyclopentano)-phenan- 
threne 



M. P., °C 
28-29*° 

B. P., °C @ 760mm 
172-173 


0.05*° 
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1 ,2*Cyclopentano-7-methylphenan- 

threne 



132 34 

1 ,2-Cyclopentano-9-methylphenan- 
threne 



M. P., °C 

109 - 1 10 2 « 

x ,x-Cyclopentano-x-methylphenan- 
threne (a) 

M. P., °C 
147 * 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

2 ,3-Cyclohexanophenanthrene 



M. P., °C 

88 . 5 - 89 . 5 1 * 4 

C 19 H,» 

1 , 2-(3 / -Ethylcyclopentano)-phenan- 
threne 

c— c 



M. P., °C 
85 - 86 38 


1 ,2-(3'-Methylcyclopentano)-7- 
methylphenanthrene 

C 



M. P., °C 

139 - 140 34 


1 ,2-(3'-Methylcyclopentano)-9- 
methylphenanthrene 

c 



c 





M. P„ °C 
80** 
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x ,x-Dimethyl-x , x-cyclopentanophen- 
anthrene (a) 

M. P., °C 
165 23 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


2 ,3-(4'-Methylcyclohexano)-phenan* 
threne 



M. P., °C 

114-115.5 4 


2 ,3-Cyclohexano-l-methylphenan- 
threne 



M. P., °C 

73.7-74.5 18 

73.9-74.4 24 


C20H20 

1 ,2-(3'-Isopropylcyclopentano) 
phenanthrene 



9, 10-(S'-Methylcyclopentano)-l- 
methyl-7 -isopropylphenanthrene 
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M.P.,°C 

74.6-75.5 1 

3 ,4-Cyclohexano-2-isopropyl-8- 
methylphenanthrene 



M. P., °C 
88-89 2 
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5. MISCELLANEOUS POLYNUCLEAR AROMATICS OF EMPIRICAL 

FORMULA C n Hi„.jo 


Ci«Hl2 

2,3,6, 7-Dibenzobicyclo-[3 ,3,0]- 
octene-1 ,5 

(Diphensuccindene-10) 



M. P., °C 

2i0 lfl . 11 


x,x-Dihydrobenzo-[jk]-fluorene (a) 

M. P., °C 
76 « 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

1 ,2 -Dihydropyrene 



M. P., °C 
132 M 


x,x-Dihydropyrene (a) 
M. P., °C 
106*’ 


(a) The structure of this compound 
was not clearly defined in the 
literature. 

CtfHi4 

9- (Propen- 1 '-yl) -phenanthrene 



B. P., °C @ 760mm 

179 2.5* 

20 
» D 

1.6928 27.5° « 

9- (Propen-2 '-yl) -phenanthrene 



c-c — c 

M. P., °C 
51* 
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CuHm 


B. P., °C @ 760mm 

161-163 1.25 s 



M. P., °C 
38 s 

B. P., °C @ 760mm 

163 20 s 

»? 

1.6765 s 

x,x-Dihydrobenzo-[lm]-2-methyl- 
fluorene (a) 

M. P., °C 

127-128 39 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


8 , 9-Benzo -7 , 9a-dihy drophenalene 



81 5 

79--80 3 '* 



B. P., °C @ 760mm 

190-192 12 s 


Spiro[fluorene-9 , 1 '-cyclohexene-3'] 



M. P., °C 
145.5 41 


1,2,3 , 4-Tetrahydronaphthacene 



M. P., °C 
233 38 


1,2,3, 4-Tetrahydrochrysene 



M. P., °C 

180.5-181.5 3 

5,6,11, 12-Tetrahydrochrysene 



CigHu 

1-(1 '-Indanyl)-indene 







M. P., °C 
77-79 M 




c 19 h 18 
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3*Methyl-l ,2 ,3 ,4-tetrahydrochrysene 



M. P., °C 

130-131 3 


11 -Methyl- 1 ,2,3 ,4-tetrahydro- 
chrysene 



M. P.,°C 
71-72 1 


2-Methyl-l ,2 ,3 ,4-tetrahydrotri- 
phenylene 

c 



M. P., °C 

116.2-116.8 21 



M. P., °C 

83-83.5 16 


Cyclopentano-[mno]-l ,2 ,3 ,4 ,5 ,6- 
hexahydrochrysene 



M. P., °C 

116.G-117.2 16 


9-Cyclohexylanthracene 



M. P., °C 

135-136 4 *- “ 


Cyclohexano-[b] -cyclopentano-[def ]- 
9 , 10-dihydrophenanthrene 


9 -Phenyl- 1,2,3,4,4a, 9a-hexahydro- 
anthracene 
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B. P., °C @ 760mm 
255-268 


20 ». 


1 -Methyl-7 -isopropyl-x-isopropenyl- 
phenanthrene (a) 

M.P.,°C 

64.5- 65.5“ 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

10-Isopropyl-Xi-tetrahydro-l,2-benzo- 
anthracene (a) 

M. P., °C 

72.5- 73.5 17 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

3-Methyl-2a,3 ,4,5,11, 12-hexahydro- 
cholanthrene 




M. P., °C 

160-160.5“ 

C22H24 

1 - (5 ' , 6 ' , 7 ' , 8 ' -Tetrahydronaphthyl) - 
2-[3"-(2 "-methylindenyl)] - 
ethane 



M.P.,°C 

73 12 

B. P-, °C @ 760mm 

190 0.3 1 * 

l-Methyl-l,2-(2',3'-indano)-l,2,3, 
4 , 5 , 6 , 7 , 8-octahydrophenan- 
threne 


M. P., °C 
157 40 
156-157“ 

3 -Methyl-6 ,7,8,9,10,12b -hexahydro - 
cholanthrene 




M. P., °C 

123.5-124 15 

C 24 H 2S 

l-[l'-(5'-Methyl-3 ,4-dihydronaph- 
thyl)]-2-[l"-(5"-methyl-l", 

2 ", 3 ", 4" -tetrahy dronaph- 
1 thyl)] -ethane 
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CuHm 



B. P., °C @ 760mm 

176-178 0.1“ 


l-[l'-(5'-Methyl-3',4'-dihydronaph- 
thyl)] -2-[l"-(8' '-methyl-1 ' ' , 
2",3",4"-tetrahydronaphthyl)]- 
e thane 


c 



B. P., °C © 760mm 

185-186 0.1 81 


9 , 10-Dipentylidene-9 , lO-dihydroam 
thracene 


C 5 



M. P., °C 

108-108*® 


1 , 2-Benzo-2a , 5-diisobutyl-2a , 5- 
dihydroacenaphthylene (a) 



160* 7 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


5,6,7, 8-Dicyclopentano-l ,2,3,4- 
tetramethyl-9 , 10-dihydroan thra- 
cene 



M. P., °C 

255-257® 


CsiHso 

2-(5 ,6-Dimethyl-3 ,4-dihydronaph- 
thyl)-l'-(5' ,6'-dimethyl-l' ,2', 
3' , 4'-tetrahydronaphthyl)- 
methane 




C 26 H 3 o 


246 



B. P., °C @ 7COmm 

205-210 0.05 32 


C26H32 

l-[5'-(l',2',3',4' -Tetrahydronaph- 
thyl)] -2-[3 (2 " , 4 "-dimethyl- 

7"-isopropylindenyl)] -ethane 


c 



B. P., °C @ 700mm 



M. P., °C 
250-251 4 




B. P., °C @ 760mm 

215-220 0.3 12 


1,2,3, 4-Tetramethyl-5 ,6,7, 8-dicy * 
clohexano-9, 10-dihydroanthra- 
cene 
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VIII. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA 

CnHjn-Jj 

1. Naphthalene with Phenylalkenyl Substitutions 

2. Anthracene and Phenanthrene Derivatives of Empirical Formula 

CnHjn-Sl 

3. Cyclenoanthracenes, Cyclenophenanthrenes and Their Alkyl De- 

rivatives 

4. Benzofluorenes and Their Alkyl Derivatives 

5. Pyrene and Its Alkyl Derivatives 

6. Miscellaneous Polynuclear Aromatics of Empirical Formula C„H in .M 



1. NAPHTHALENE WITH PHENYLALKENYL SUBSTITUTIONS, 


C„H 


an- ts 


CigHu 

1 -Phenethenylnaphthalene 



M. P., °C 

72.5-73.5 1 


2 -Phenethenylnaphthalene (a) 



M. P., °C 

205-207“ 

(a) The above formula was given for 
this compound, but the name 
given in the literature was 
‘ ‘Phenyl-a-naphthy lethy lene . ’ ’ 


1 -Phenyl- 1 - ( 1 '-naphthyl) -ethene 



M. P., °C 
60* • 3 
59.5-60 11 

B. P., °C @ 760mm 
350-355 1 

221-224 15 10 

195-196 9 n 

l-Phenyl-l-(2'-naphthyl)-ethene 



M.P.,°C 

52* 

B. P., °C @ 760mm 

220 24* 

CisHu 

l-Phenyl-2-(l '-naphthyl) -propene-1 


249 



CjgHit 


250 



M. P., °C 
139 4 


(a) The structure of this compound 
was not clearly defined in the 
literature. 


C21H20 

2 -M ethyl-3 -phenyl-3 - (x ' -naphthyl) - 
butene-1 (a) 

M. P., °C 
85* 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


x-Phenyl-x-(l '-naphthyl) -propene-x 

(a) 

M. P., °C 
55-61 6 

B. P., °C @ 760mm 

232-236 22-23® 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1-o-Tolyl-l -(2 '-naphthyl) -ethene 



c=c 


M. P., °C 
66-66.5® 


x-/>-Tolyl-x- ( 1 '-naphthyl)-ethene (a) 

B. P., °C @ 760mm 

224-226 20® 

D? 

1.0693 21.5° • 


C34H46 

1 -Phenyl- 1 - ( 1 '-naphthyl) -octa- 
decene-1 



1.5558 7 


(a) This constant is an extrapolated 
value. 


References on Naphthalene with Phenyl- 
alkenyl Substitutions 
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3. Bergmann, E., and A. Bondi, Ber. 66, 

2S6 1933. 

4. Cook, J. W., and R. A. E. Galley, J. 

Chem. Soc. 1931, 2012. 
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CisHm 


5. Fieser, L. F., and M. S. Newman, J. 

Am. Chem. Soc. 58, 2376 1936. 

6. Luce, E., Compt. rend. 180, 145 1925. 

7. Mikeska, L. A., Ind. Eng. Chem. 28, 

970 1936. 

8. Ramart, P., Compt. rend. 179, 634 1924. 

9. Shurakovskil, E., J. Russ. Phys. Chem. 


Soc. 41, 1687 1909; C.A. 5, 1097 1911; 
Chem. Zentr. 1910, I, 1144. 

10. Spilker, A., and W. Schade, Ber. 65, 

1686 1932. 

11. Sfcoermer, R., and M Simon, Ber. 37, 

4163 1904. 

12. Thiele, J., Ber. 32, 1296 1899. 


2. ANTHRACENE AND PHENANTHRENE DERIVATIVES OF 
EMPIRICAL FORMULA C„H In .« 




M. P., °C 
125" 

<i 9 Hl6 

9- (Cyclopenten- 1 ' -yl) -phenanthr ene 



B. P., °C © 760mm 

185 0.85 1 

C20H18 

1 , 5-Diisopropenylanthracene 


c— C — c 

M. P., °C 

121 4 

9-(Cyclohexen-l '-yl)-phenanthrene 




CjoHu 


252 


M. P., °C 
132 1 


l-(Cyclopenten-l'-yl)-2-(9"-phenan- 
thryl) -ethane 






C22H22 

l-(2'-Methylcyclopenten-l'-yl)*2- 
(9' '-phenanthryl) -ethane 



c 

I 



M. P., °C 
73-75* 


1- (Cyclohezen- 1 '-yl) -2 -(9 "-phenan- 
thryl) -ethane 



c 

6 


B. P., °C @ 760mm 

205-206 0.4 s 


C26H30 

1 , 4-Dicyclohexylanthracene 



M. P., °C 
160-161* 



263 


CuHm 


References on Anthracene and Phenanthrene 
Derivatives of Empirical Formula 
CnHtn -22 

1. Bergmann, E., and F. Bergmann, J. 

Am. Chem. Soc. 59, 1443 1937. 

2. Bergmann, E., and 0. Blum-Bergmann, J. 

Am. Chem. Soc. 68, 1678 1936. 


3. Buu -Ho! and P. Cagniant, Compt. rend. 

216, 381 1943; C.A. 38, 2334 1944. 

4. Coulson, E. A., J. Chem. Soc. 1930, 1931. 

5. Hewett, C. L., Gazz. chim. ital. 67, 728 

1937. 

6. Kogl, F., H. Erxleben, and L. J&nccke, 

Ann. 482, 105 1930. 


3. CYCLENOANTHRACENES, CYCLENOPHENANTHRENES, AND 
THEIR ALKYL DERIVATIVES, C„H, n .„ 


CisHh 

2 , 3 - (Cyclohexen-5 '-o) -phenanthrene 



M. P., °C 

112-113.5* 



M. P., °C 
80-80.6® 

2 ,3-(6'-Methylcyclohexen-5'-o)- 
phenanthrene 


1 ,2-(3'-Methylcyclohexen-3'-o)- 
anthracene 



M. P., °C 
74-75® 



M. P., °C 

118-118.5® 


2 , 3 -(3 '-Methylcyclohexen-3 '-o) - 
phenanthrene 


2 ,3-(6'-Ethylcyclohexen-5'-o)- 
phenanthrene 
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M. P., °C 
HO-112 2 
109-1 10 s 



M. P., °C 
69-70 5 


CmHm 

2,3-(6'-n-Pentylcyclohexen-5'-o)- 

phenanthrene 



M. P., °C 
59-60* 
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C 14 H« 


C24H16 


2 , 3- (6 '-n-Hexylcyclohexen-5 '-o ) * 
phenanthrene 



M. P., °C 
47-48* 


C26H28 

2,3- (6'-n-Heptylcyclohexen-5'-o) - 
phenenthrene 




References on Cyclenoanthracenes , 
Cyclenophenanthrenes , and Their 
Alkyl Derivatives 

1. Bachmann, W. E., J. Org. Chem. 3, 434 

1938-39. 

2. Bachmann, W. E., and J. M. Chemerda, 

J. Am. Chem. Soc. 61, 2358 1939. 

3. Bachmann, W. E., and A. L. Wilda, J. 

Am. Chem. Soc. 60, 624 1938. 

4. Cook, J. W., and A. M. Robinson, J. 

Chem. Soc. 1938, 505. 

5. Cook, J. W., and A. M. Robinson, J. 

Chem. Soc. 1940, 303. 

6. Fieser, L. F., and W. S. Johnson, J. Am. 

Chem. Soc. 61, 1647 1939. 


M. P., °C 

53-54 1 
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4. 


BENZOFLUORENES AND THEIR ALKYL DERIVATIVES, 


CnH 


ln-M 


CnHio 

Benzo-[jk]-fLuorene 

(Fluoranthene) 

(Idryl) 



M. P., °C 

110 

110.0-110.7* 
110 14, **• 27 • 28 
109-1 10 n 

JQgii. 13, 30, 30 

108-109 26 

B. P., °C @ 760mm 


393 10 


382-383 

749 s2 

250-251 

60 14 

250 

60 30 

217 

30 14 


C„ Hi* 

1 ,2-Benzofluorene 

(Chryaofluorene) 



M. P., °C 
186.5 
189-190 2 ’ 

188 2 - 17 
187-188 1 
186-187 18 
186 1 * 

183-184* 

182-183 7 

182* 

B. P., °C @ 760mm 
413 17 

398-400 758** 


d!° 


1.0996 

18.7° 27 

1.1045 

1.236 (a) (solid) 21 

15 2° » 

1.62768 

10.7 *7 

n Ha 

1.63314 

m 16.3 *7 
n Ha 

1.66107 

l».t 27 
n-ap 

1.66772 

1S.2 27 

Whu 

1.63693 

^18.7 27 
n H. 

1.64269 

„16.2 27 
«He 

rhe temperature of 

this determi- 

nation was not given. 


2 ,3-Benzofluorene 

(Isonaphthofluorene) 



M. P„ °C 
209 24 
208-209 2 * 

208*’ 28 

B. P., °C @ 760mm 

401-402 758 2 * 
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C„H U 


3 ,4-Benzofluorene 



M. P., °C 

124-125 6 


Benzo-[lm] -2 -methylfluorene 



66 J * 


CisHm 

3 ,4-Benzo-9-methylfluorene 



M. P., °C 

80.8-82.0 11 


CuH« 

3 ,4-Benzo-9 ,9-dimethylfluorene 



M.P., 8 C 

148-148.5 4 


References on Benzofluorenes and Their Alkyl 
Derivatives 

1. Bamberger, E., and J. Kranzfeld, Ber. 

18, 1931 1886. 

2. Bamberger and Kranzfeld through C. 

Graebe, Ann. 336, 135 1904. 

3. Barnett, E. do B., N. F. Goodway, and 

J. W. Watson, Ber. 66, 1876 1933. 

4. Bradsher, C. K , and A. S. Burhans, J. 

Am. Chem. Soc. 62, 3140 1940. 

5. Cook, J. W., A. Dansi, C. L. Hewett, 

J. Iball, W. V. Mayneord, and E. 
Roe, J. Chem. Soc. 1936, 1319. 

6. Cook, J. W., and C.L. Hewett, J.Chem. 

Soc. 1934, 365. 

7. Cook, J. W., C. L. Hewett, W. V. May- 

neord, and E. Roe, J. Chem. Soc. 
1934, 1727. 

8. Cook, J. W., and R. W. G. Preston, J. 

Chem. Soc. 1944, 553. 

9. Davis, W. W., M. E. Krahl, and G. H. A. 

Clowes, J. Am. Chem. Soc. 62, 3080 

1940. 

10. Decker, H., Ber. 67, 1636 1934. 

11. Fieser, L. F., and L. M. Joshel, J. Am. 

Chem. Soc. 62, 957 1940. 

12. Fittig, R., and F. Gebhard, Ann. 193, 

142 1878. 

13. Fittig, R., and F. Gebhard, Ber. 10, 

2141 1877. 

14. Fittig, R., and H. Liepmann, Ann. 200, 

1 1880, 

15. Goldschmiedt, G., Sitzber. Akad. Wiss. 

Wien, Math, naturw. Klasse 81, 
Abt. I, 415 1880. 

16. Goldschmiedt, G., and M. von Schmidt, 

Sitzber. Akad. Wiss. Wien, Math, 
naturw. Klasse 83, Abt. lib, 7 1881. 

17. Graebe, O., Ann. 336, 122 1904. 
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25. von Braun, J., and E. Rath, Ber. 61, 

956 1928. 

26. Weger, M., Z. angew. Chem. 22, 338 

1909. 

27. Weifczcnbock, R., Sitzbcr. Akad. Wiss. 

Wien, Math, naturw. Klasse 121, 
Abt. Ilb, 1227 1912. 


28. Wintcrstein, A., and K. Schon, Z. 

physiol. Chem. 230, 146 1934. 

29. Winterstein, A., K. Sch6n, and H. 

Vetter, Z. physiol. Chem. 230, 158 
1934. 

30. Zanetti, J. E., and G. Egloff, Ind. Eng. 

Chem. 9, 474 1917. 


6. MISCELLANEOUS POLYNUCLEAR AROMATICS OF EMPIRICAL 

FORMULA C«H.n-t* 


C17H12 

2 ,3-Benzophenalan 

(Benzanthrene) 

(Isochrysofluorene) 



84® • 14 
81-82 18 


1 , x-N aphthy lenephenylenemethane 

(a) 

M. P., °C 
76 88 

(a) The naphthylene bond may be in 
either the 2- or 8-position. 


CmHh 


1 -Phenyl-3 -indenylidenepropene- 1 



M. P., °C 
190'° 


1 , 1 '-Biindenyl 



M. P., °C 

99-100 ss> *» 
98 4 » 


2,3'-Biindenyl 



M. P., °C 


57-58 48 
56 48 


3 ,3'-Biindenyl 
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CigHj* 


M. P„ °C 

130.5- 131 .5 49 
130-13 1.5 4 9 

129.5- 130. 5 49 


3,4,7, 8-Dibenzo-2 , 6-dimethyl- 
bicyclo-[3,3,0]-octadiene-l ,5 


c 



212 u 


1 , 2 -Benzo-9 , 10-dihydroanthracene 



M. P., °C 

112-112.5 1 


5, 12-Dihydronaphthacene 



M. P., °C 

212-213“ 

212 17 
207 s8 
206-207 97 

B. P., °C @ 7G0mm 
ca. 400 87 


1 ,2 -Dihydrochrysene 



M. P„ °C 

182.5-184.5 4 

x,x-Dihydrochrysene (a) 

M. P., °C 

167-1G9 44 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

2, 3-Benzo-l -methylene-8, 9-dihydro- 
phenalan 



155-156 12, 18 


Naphtho-[l ,8-ab]-benzo-[e]-cyclo- 
heptane 

(Pleiadene) 






CiJHu 
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M. P., °C 
116.5 46 


CiaHie 

2-(l'-Indanyl)-naphthalene 



M. P., °C 
52-53 21 
47 62 

B. P., °C @ 7C0mm 

229-230 13 52 


1 -Phenyl-4 , 5-benzoindane 



M. P., °C 
79 62 

B. P., °C @ 760mm 

226-229 13 62 


4-Benzylacenaphthene 



M. P., °C 
45-46 2 » 

B. P., °C @ 760mm 

260-265 20 26 


5-Benzylacenaphthene 



M. P., °C 

112-113 26 
111 - 112 42 
110 - 111 20 - 27 

B.r.,°C@ 760mm 
ca. 340-3 15 25 

210-215 13 27 


1 ,2-Benzo-5-methyl-9, 10-dihydro- 
anthracene 



M. P., °C 

128-129.5* 


1 ,2-Benzo-10-methyl-9, 10-dihydro- 
anthracene 
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Ci»Hn 



c 


M. P., °C 

94.4-94.9 31 


Dicyclopentano-[a,fg] -anthracene 



M. P., C C ^ 
174-176 30 


Cyclopentano-[mno]-l ,2 ,3 ,4-tetra- 
hydrochrysene 



M. P., °C 

129-129.4*® 

127.5-128.6*® 


CjoHia 

3,4,3',4'-Tetrahydro-l , 1' -binaph- 
thyl 



M. P., °C 
141 84 
140 8 

139-140 47 


3,4,3' , 4'-Tetrahydro- 1 , 2 '-binaphthyl 



87 53 


3,4,3 '4 '-Tetrahydro-2 , 2 '-binaphthyl 


M. P., °C 
156 61 
153 83 


x , x -Dihydro -x-benzylfluorene (a) 

M. P., °C 
71 41 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


3,4,7, 8-Dibenzo-2 , 6-diethylbicyclo- 
[3 ,3 ,0]-octadiene-l ,5 


















M. P., °C 
146" 
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CitHit 


Cyclohexano-[a] -cyclopentano- [de] - 
anthracene 



M. P., °C 

106-107* 4 


2a, 3, 4, 5-Tetrahydrocholanthrene 



107 (a)* 

101-101.5 (a)* 

(a) These constants were determined 
on different crystalline forms. 


1 , 2 , 3 , 7 , 8 , 9-Hexahydroperylene 



M. P., °C 
189“ 

182- 185“ 

183- 184” 
183 4J 


C21H20 

(l'-Naphthyl)-[4 / -(7'-methylindanyl)]- 

methane 



c 

B. P., °C @ 760mm 

221-226 4“ 


3 -Methyl-2a ,3,4, 5 -tetrahydrocholan- 
threne 



M. P., °C 
97-99® 


C22H22 

7 , 7'-Dimethyl-3 ,4 ,3' ,4'-tetrahydro- 
1 , l'-binaphthyl 





CmH*2 


266 


M. P., °C 



Xs-Octahydro-l ,2 ,3 ,4-dibenzo- 
anthracene (a) 

M. P., °C 
129 7 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

Xs-Octahydro-l ,2,5, 6-dibenzoanthra- 
cene (a) 

M. P., °C 

188-190 19 * 20 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


3,4,7,8-Dibenzo-2,6-di-n-propyl- 

bicyclo-[3,3,0]-octadiene-l,5 

c— c— c 



M. P., °C 
135-136 10 


3 ,4,7,8-Dibenzo-2 ,<5-diisopropyl- 
bicyclo-[3 ,3,0] -octadiene- 1 , 5 

c— c— c 



3 , 4,7 , 8-Dibenzo-2 , 6-di-n-propyli- 
denebicyclo-[3 ,3,0] -octane 

c— c— c 



M. P., °C 

157-158 10 


3,4,7 , 8-Dibenzo-2 , 6-diisopropyli- 
denebicyclo- [3,3,0] -octane 



M. P., °C 
189 10 


C24H26 

1 , 2 , 3 , 4-Tetramethyl-5 , 6 , 7 , 8-dicyclO' 
pentanoanthracene 



c— c— c 

M. P., °C 178-179 10 


M. P., °C 

296-297* 
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1, 2, 2a, 3, 4,4a, S, 6, 6a, 7, 8,8a, 9,10- 
Tetradecahydrocoronene 


mm 


M. P., °C 

277-278 36 


1,2,3 ,4-Tetramethyl-5 ,6,7, 8-dicyclo- 
hexanoanthracene 



M. P., °C 

272-273 6 
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8. Miscellaneous Polynuclear Aromatics of Empirical Formula C„H 2«-24 



1. FLUORENE DERIVATIVES OF EMPIRICAL FORMULA C„H* n _ 2 4 


CwHtt 

9-(Cyclopentadien-2' ,4'-ylidene)- 
fluorene 



M. P., °C 

133-135’ 

„ ____ 

9-Phenylfluorene 



146 

148.5 17 
147-148 35 
146--148 37 
147 s7, 37, 38 
146i 

145-146"’ 12 • 31 
145.5 18 ’ 19 ’ 20 
145 (a) 

144 4 ’ 18 

dV 

1.232 0° 41 
(a) The melting point 145 is found in 
references 23, 24, 25, 28, 30, 33, 40. 


C»Hui 


3-Benzylfluorene 



M. P., °C 
106.5'° 
106 s 


104-106' 3 



M. P., °C 

7716 


9-Benzylfluorene 



270 




271 


CjoHu 


M. P., °C 
133 

134-135 3 * 

134 34 

133 5 

131-132* 

130-131 3 * 


9-o-T olylfluorene 



133 3# 


9-/»-Tolylfluorene 


c 



M. R, °C 

128 (a) 13 
124 41 


9-Methyl-9-phenylfluorene 



M. r, °C 

8 1 -85 3 


This scries continued on next page 


(a) The structure of this compound 
was not clearly defined in the 
literature. 
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C«Hu 


C21H1S 

2-Phenethylfluorene 



M. P., °C 

113-114" 


4-(4'-Methylbenzyl)-fluorene 




M. P., °C 
72*« 


9-(2'-Methylbenzyl)-fluorene 



M. P., °C 
71-72** 


9-(3 '-Methylbenzyl)-fluorene 




M. P., °C 

111 - 112 * 


9- (4 '-Methylbenzyl)-fluorene 


c 



M. P., °C 

136-137 2 * 
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C22HiO 


C22H20 

l-Phenyl-3-(9'-fluoryl)-propane 



M. P., °C 
75-76 2 

7122 
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2. DIHYDROANTHRACENES AND DIHYDROPHENANTHRENES 
WITH ONE PHENYL SUBSTITUTION, C„II 2n - 24 

C 2 oHie 


2-Phenyl-9, 10-dihydroanthracene 



M. P., °C 
93-96' 6 


9-Phenyl-9, 10-dihydroanthracene 



M. P., °C 
90-91“ 
90® 
87 16 


x-Phenyl-x,x-dihydroanthracene (a) 

M. P., °C 
123 15 

120-120.5' 7 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


l-Phenyl-3 , 4-dihydrophenanthrene 



98 2 


2-Phenyl-3 , 4-dihydrophenanthrene 



150.6-151.0 14 


9-Phenyl-9, 10-dihydrophenanthrene 
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CjoHu 


M. P., °C 
121.5'° 
84 4 


C 21 H 18 

9-Benzyl-9, 10-dihydroanthracene 



M. P., °C 

119-120 8 - 7 
110 - 111 1 


9, 9-Dimethyl-10-phenyl-9, 10- 
dihydroanthracene 



M. P., °C 
145— 146 s 


4-Phenethyl-l , 2-dihydrophenanthrene 



1.6510 26° 3 


1 -Phenethyl-3 , 4-dihydrophenanthrene 



M. P., °C 
62- 63 8 


B. P., °C @ 760mm 

185-187 0.5-1 8 


C23H22 

l-o-Tolyl-2-[l (3 ' , 4'-dihydrophenan- 
thryl)]-ethane 






CjjHa* 
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M. P., °C 
57-58* 

B. P., °C 760mm 

190-195 0.5-1* 


1 -p- Tolyl-2-[ 1 (3 ' , 4 '-dihy drophenan- 
thryl)]-ethane 



M. P., °C 
79 . 5 - 81 * 

B. P., °C @ 7G0mm 

200-205 0 . 5 - 1 . 0 8 


C21H24 

9 , 9-Diethyl-10-phenyl-9 , 10-dihydro- 
anthracene 



M. P., °C 

135-136 13 


C2(H28 

9-Pentyl-9-phenyl-9, 10-dihydro- 
anthracene 



M. P., °C 
85 12 
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3. 1 , 2-BENZO ANTHRACENE AND ITS ALKY 1 , DERIVATIVES, C„ll*.-i4 


CigHia 

1 , 2-Benzoanthracene 

(Naphthanth raoene) 



159.7 

105-167” 

101.4- 101.8 21 
1G0.5-161 24 
1G0-1G0.5 30 

159.5- 160.5 28 
160 41 

159-1G0 12 - 27 ' *° 
158-1G0 58 - 42 

158.5- 159.5 16 

15 9 9,3«. 3» 

158-1 59* • 
158-158.5 1 
15G-157 10 
155-157 2 *' 15 
Dl° 

1.245 (solid) 17 


Cl,Hi4 

1 ,2-(3'-Methylbenzo)-anthracene 






c 1 # h 14 
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M. P., °C 
ICO 15 


1 ,2-(6'-Methylbenzo)-anthracene 



M. P., °C 

194-195 19 


1 ,2-Benzo-3-methylanthracene 



155 18 

153-154" 


1 ,2-Benzo-4-methylanthracene 



c 

M. P., °C 

124-12G 33 
124. 5-125. 5 14 
124.1-124.6 32 


1 , 2-Benzo-5-methylanthracene 



c 


M. P., °C 

158 

158-159. 4 31 

158.5- 159.1 33 

157.5- 158.5 14 

156.5- 157 5 
154-15G 23 

Df 

1.231 (solid) 37 


1 , 2-Benzo-6-methylanthracene 



M. P., °C 

150.5-151. 5 U 
1 49-151.5 2 
127 (a) 22 

(a) The structural formula indicates 
that this compound has a para 
bond in the 9,10-position. 


1 ,2-Benzo-7-methylanthracene 
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C19H14 


M. P., °C 
182’ 3 
181 20 

179.5-181* 


1 ,2-Benzo-8-methylanthracene 



M. P., °C 
145 (a) 22 
118-118.5 (b) 30 
117-118 (b) 31 
117-118 16 
114-117 (c) 2 

(a) Tlie structural formula indicates 
that this compound has a para 
bond in the 9,10-position. 

(b) This compound remelts at 1 13.5— 
111. The substance melting at 
1 13.5 T 14 is considered a different 
modification in the literature. 

(c) This compound remelts at 1 1 2-1 13. 


1 ,2-Benzo-9-methylanthracene 



138.5 

138-1 39 19 

138.4- 138.8 26, 40 
138.0-138.8 21 

137.5- 138.5® 


1 ,2-Benzo-lO-methylanthracene 



c 

M. P., °C 
140.4 

140.5- 141. 5 19 
140-141 29 

1 40.2-140.8 33 
140.0-110.5 21 

139.5- L40.5 26 
139-140®' 27 
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C20H18 

1 ,2-(4'-Methylbenzo)-6-methyl- 
anthracene 


c 



164 s 


1 , 2- (5 '-Methylbenzo)-6-methyl- 
anthracene 



M. P., °C 
18G-187 6 


1 , 2-(4 / -Methylbenzo)-7-methyl- 
anthracene 


c 



236 * 
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(''iittii 


1 ,2-(5'-Methylbenzo)-7-methyl- 
anthracene 



M. P., °C 

189-190* 


1 ,2-(3'-Methylbenzo)-10-methyl- 
anthracene 



c 

M. P., °C 

124-125 11 


1 , 2-Benzo-S-ethylanthracene 



c— c 

M. P., °C 
120 “ 
118-119* 


1 , 2-Benzo-8-ethylanthracene 



M. P., °C 

78-79 (a) 11 

(a) This compound remelts at 82.5-83. 


1 ,2-Benzo-10-ethylanthracene 



M P., °C 

1 13.5-1 14 l » 
112-113 1 * 
112.4- 11 2.8 1 * 


1 , 2-Benzo-5 , 6-dimethylanthracene 



c 

M. P., °C 

187-188*- » 















M. P., °C 

133.5-134.5’ 

131.2-131.4 (a) 17 

(a) This compound remelts at 134.4 
134.7. 

1 , 2-Benzo-6 , 7-dimethylanthracene 



M. P., °C 
174 6 

' 173-174 6 

1 , 2-Benzo-4 , 10-dimethylanthracene 



c c 

M. P., °C 

114-114.4 1 ’ 


1 , 2-Benzo-5 , 9-dimethylanthracene 





M. P., °C 

135.0-135.5 1 ® 

135-135.5 25 














c — c — ( 


M. P., °C 

90- 92 2 

91- 91.5 10 


1 , 2-Benzo-8 , 10-dimethylanthracene 



1 ,2-Benzo-10-n-propylanthracene 



M. P., °C 

145.5- 140.5 17 

M P-> o C 

1 , 2-Dibenzo-9 , 10-dimethylanthracene 1 07-1 08 16 


-c— c 



M. P., °C 

122-123 1 - 2 - 24 
122.6-122.9 13 
122.4-122.8 26 


1 , 2-Benzo-3-isopropylanthracene 


UBS 




M. P., °C 


1 ,2-Benzo-5-n-propylanthracene 










1 f 2-Benzo-6-isopropylanthracene 


c— c 



1 


M. P., °C 

97-98 18 


1 , 2-Benzo-lO-isopropylanthracene 





c— c 

M. P., °C 

94-95 6 
93-93. 5 18 

— c 


1 , 2-Benzo-9-methyl-10-ethylanthra 
cene 


c 

M. P., °C 
132-133 7 
131-132 6 - 8 


1 ,2-Benzo-7-isopropylanthracene 




M. P., °C 


1 ,2-Benzo-8-isopropylanthracene 

c— c — c 


1 


c— C 


M. P., °C 
70-7 1.5* 4 


1 , 2-Benzo-S , 9 , lO-trimethylanthra- 
cene 



C c 


M. P., °C 

*' 127-128 1 '* 1 
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C22H20 

1 , 2-Benzo-9-methyl-10-n-propylan- 
thracene 



M. P., °C 
99 - 101* 4 


1 , 2-Benzo-9 , 10-diethylanthracene 



c— c 

M. R, °C 

98 . 5 - 99 . 5 1 


1 ,2-Benzo-5-ethyl-9, 10-dime thylan- 
thracene 



M. P., °C 

107-108* 


1 , 2-Benzo-S ,6,9, 10-tetramethylan- 
thracene 



M. P., °C 

132 - 133 “ 


C23II22 


1 ,2-Benzo-S-n-pentylanthracene 



93 u 


1 ,2-Benzo-10-n-pentylanthracene 



M. P., °C 

82 . 5 - 83 . 5 “ 

82 . 6 - 83 . 3 “ 
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C23H22 


1 ,2-Benzo-Q-methyl-10-n-butyl- 
anthracene 



M. P., °C 
71 - 72 24 


1 ,2-Benzo-5-n-propyl-9, 10-dimethyl- 
anthracene 



M. P., °C 
84 - 85 2 



1 , 2-Benzo-9 , 10-di-n-propylanthra- 
cene 



M. P., °C 

100 . 5 - 101 2 


C26H20 

1 , 2-Benzo-S-n-heptylanthracene 
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M. P., °C 
72 - 73 “ 
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8. Cook, J. W., and C. G. M. DeWorms, 

J. Chem. Soc. 1939, 268. 

9. Cook, J. W., and G. A. D. Haslewood, 

J. Chem. Soc. 1934, 428. 

10. Cook, J. W., and G. A. D. Haslewood, J. 

Chem. Soc. 1936, 767. 

11. Cook, J. W., and A. M. Robinson, J. 

Chem. Soc. 1940, 303. 

12. Cook, J. W., A. M. Robinson, and F. 

Goulden, J. Chem. Soc. 1937, 393. 

13. Davis, W. W., M. E. Krahl, and G. H. 

A. Clowes, J. Am. Chem. Soc. 62, 3080 

1940. 

14. Fieser, L. F., and R. C. Clapp, J. Am. 

Chem. Soc. 63, 3191941. 

15. Fieser, L. F., M. Fieser, E. B. Hersk- 

berg, M. S. Newman, A. M. Seligman, 
and M. J. Shear, Am. J. Cancer 29, 
260 1937. 

16. Fieser, L. F., and E. B. Hershberg, J. 

Am. Chem. Soc. 59, 1028 1937. 


17. Fieser, L. F., and W. S. Johnson, J. Am. 

Chem. Soc. 61, 1647 1939. 

18. Fieser, L. F., and W. S. Johnson, J. Am. 

Chem. Soc. 62, 575 1940. 

19. Fieser, L. F., and R. Jones, J. Am. 

Chem. Soc. 60, 1940 1938. 

20. Fieser, L. F., and M. S. Newman, J. 

Am. Chem. Soc. 68, 2376 1936. 

21. Fieser, L. F., and A. M. Seligman, J. 

Am. Chem. Soc. 60, 170 1938. 

22. Fieser, L. F., and A. M. Seligman, J. 

Am. Chem. Soc. 61, 136 1939. 

23. Hartwell, J. L., and H. L. Stewart, J. 

Natl. Cancer Inst. 3, 277 1942. 

24. Mikhailov, B. M., and N. G. Cernova, 

Compt. rend. acad. sci. (U.R.S.S.) 
20, 579 1938. 

25. Newman, M. S., J. Am. Chem. Soc. 59, 

1003 1937. 

26. Newman, M. S., J. Am. Chem. Soc. 60 

1141 1938. 


4. 3 ,4-BENZOPHENANTHRENE AND ITS ALKYL DERIVATIVES, 

-24 



3 ,4-Benzo-2-methylphenanthrene 
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C M H l8 


C21H18 

.3 ,4-Benzo-2-isopropylphenanthrene 



M. P., °C 

91.5-92.5 7 


C22H20 

3 ,4-(6'-Methylbenzo)-9-isopropyl- 
phenanthrene 



C — c — c 

M. P., °C 
98-99 1 


3 , 4-Benzo-2 , 9-diethylphenanthrene 



c — C 

M. P., °C 

100.4-107.0 8 
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5. NAPHTHACENE AND ITS ALKYL DERIVATIVES, CJL^, 


CisHw 

Naphthacene 

(Tetracene) 

(Chrysogcne) 

(Rubenc) 



M. P., °C 
343 
357 3 ’ 8 
349 12 

341.5-343.0 7 
341 1 ' 2 
33714. 16 

335-336 8 
335 11 ' 13 
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CnHu 


CwHh 


c 21 h 18 


2- Methylnapkthacene 



M. P., °C 
350 6 


c 20 h 16 


2-Isopropylnaplithacenc 



M. P., °U 
273 274 4 


1 , 6-Dimethylnaphthacene 


c 



M. P., °0 
138 139 10 


2 , 8-Dimethylnaphthacene 



M. P., °C 
365 6 ' 6 


2 , 9-Dimethylnaphthacene 



362 * 


References on Naphikacene and Its Alkyl 
Derivatives 

1. Brass, K., and*K. Fanta, Ber. 69, 1 1936. 

2. Clar, E., Ber. 65, 503 1932. 

3. Clar, E., Ber. 75, 1271 1942. 
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6. CHRYSENE AND ITS ALKYL DERIVATIVES, C„H 2n _ 14 

CisIHh 


Chrysene 



252 

255-256” 

255 61 • ‘ 6 

254.5- 255 8, “■ 26 

254.1- 254.4 9 

253.2- 254.2 50 

25437. 16 

253-25 4 59 

253.2- 253.8 20 
252.5 M 
252" 

251-252 62 
251 71 
250 (a) 

249-250 25 
248-250” • 34 

247.5- 249. 5 7 
249 11, 74 
248-249 17 • '*■ 02 
247-2 19 4 

246- 248.5" 

2 ‘ 18 3<5, 39, 64 * Bfl ’ 68, 

247- 2 48 1 ' 02 
246-248 21 
247 16 

2454°. «7, 71 

B. P., °C @ 760mm 

44g«. 41, 6S 

436.0” 

dT 

1.273 (solid)* 

1.274 (solid) »• 41 


Additional Data 

Sublimation Temp. (°C) 

190 20mm 30 

169 in vac. 41 

(a) The melting point 250 is found in 
references 6, 11, 15, 22, 30, 33, 41, 
43, 47, 51, 52, 58, 64, 70, 75. 

CwHu 

1-Methylchrysene 

c 



M. P., °C 

219.5-250 5 

2-Methylchrysene 


M. P., °C 
229-230 4 


3-Methylchrysene 



M. P., °C 

170-170.5* 
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C ai Hi 8 


C21H1J 


4-Isopropylchrysene 



227 19 


6-Isopropylchrysene 



M. P., °C 
137 10 


5-Methyl-6-ethylchrysene 



M. P., °C 

125.5-126.5 14 


1,2, 7-Trimethylchrysene 


c 



c 

M. P., °C 

281-282 60 


C22H0O 


6-sec-Butylchrysene (a) 



100 10 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


x,x-Diethylchrysene (a) 

M. P., °C 
145 32 

(a) The structure of this compound 
was not clearly defined in the 
literature. 










CjjHjo 


296 


1,2,7, 8-Tetramethylchrysene 


c 



c 

M. R, °C 

298 - 299 60 
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7. TRIPHENYLENE AND ITS 
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M. P., °C 

198 
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ALKYL DERIVATIVES, C n H 2n _ 24 

200 5 

199 1 

198-198.5”’ 18 
198 4 ’ 12 
197.7-198 17 

197.5 - 197.9 7 

196.5- 197.5 3 
197 Jfi 

19G- 197 13, 14 
196.5 10 

19(311, !5 

195 6 

B. P., °C @ 760mm 
425 1 
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C21H18 


M. P., °C 

109.8-1 10.6 s 
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8. MISCELLANEOUS POLYNUCLEAR AROMATICS OF EMPIRICAL 

FORMULA C„H 2 „_24 


CisHij 

1 , 1 '-Biindenylidene 



M. P., °C 

232-235 (a) 47 

(a) This compound melts with 
decomposition. 


Phenyl-(2-naphthyl)-ethyne 




M. P., °C 

H737 
1 15—1 16 38 


1-Phenylacenaphthylene 



M. P., °C 
54-55” 



CisHia 


300 


Benzo-[de]-9-methyleneanthracene 


c 



M. P., °C 
225 13, 14 


C 19 H 14 

1 , l-Diphenyl-2 , 3-benzocyclopropane 



M. P., °C 

J4J.44, 45 

138 34 


2-(l '-Indenyl)-naphthalene 



88 60 
87 19 


B. P., °C @ 760mm 

246-260 14 40 


5-Benzylacenaphthylene 



104-105 20 


3-Isopropenylpyrene 



I 

c 

M. P., °C 

61.5-G2.5 23 " 24 


Cyclohexano-[cd]-pyrene 



M. P M °C 
107-108“ 
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C 20 Hi, 


C20H16 

l-Phenyl-5-(l '-indenylidene)- 
pentadiene-1 ,3 



M. P., °C 
182-183 1 


l-Phenyl-4- ( 1 '-naphthyl) -butadiene- 
1,3 



M. P., °C 
109’° 



M. P., °C 

93.2-94.0 3 ‘ 


3-(2'-Buten-l '-yl)-pyrene 



75-7G 26 


1 , 2 , 3 , 4 , 5 , 6-Tribenzocyclooctane 



M. P., °C 

11I-U3 46 

2 , 3-Cyclopentano-5 , 6-benzophena- 
lene 



M. P„ °C 

144.5-145 29 
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CjoHk 


6, 12b-Dihydrocholanthrene 



161.5-162.5* 

Cyclopentano-[x , x]-x , x-dihydro- 
chrysene (a) 

M. P., °C 

153.2-153.5 27 


(a) The structure of this compound 
was not clearly defined in the 
literature. 



M. P., °C 


135 62 
128 36 


4 , 5-Cyclohexanopyrene 



M- P., °C 
113 s * 


C21H1S 

1 , 1-Diphenylindane 



M. P., °C 
67-68 31 
67 32 


1 , 2-Diphenylindane 



M. P., °C 

123-124.5 (a) 8 
89 (a) 8 

(a) These constants were determined 
on isomeric forms. 


1 ,3-Diphenylindane 
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CajHig 


M. P., °C 

156 - 157 41 - 84 
155 - 156 4 * 


meso-3-Methyl-6 , 1 2b-dihydrocholan- 
threne 



M. P., °C 

138 - 139 28 


3-Methyl-l 1 , 12-dihydrocholanthrene 



M. P., °C 

154 . 5 - 155 28 


3-Methyl-x , x-dihydrocholanthrene 

(a) 

M. P., °C 
136 - 137 2 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1 -Benzhydrylindane 




M. P., °C 
85 - 86 18 


1 - ( 1 '-N aphthyl) -2-[3 "-( 2 ' '-methyl- 
indenyl)]-ethane 



M. P., °C 
99 - 99 . 5 4 


1-(1 -Naphthyl)-2-[l "-(3",4''-dihy- 
dronaphthyl)]-ethane 


c c 





CjjHso 
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B. P., °C @ 700mm 

225-227 l 39 


1 ,2-Diphenyl- 1 ,2,3,4-tetrahydro- 
naphthalene 



B. R, °C @ 700min 

183-184 1.5 W 


2 , 3-Diphenyl- 1,2,3, 4-teti ahydro- 
naphthalene 



M. P., °C 

1 29 - 1 29 . 5 1 9 

2-Methyl-3-phenethyl-4 , 5-benzoin- 
dene 




1-Methyl-l , 2-(2 ' , 3'-indano)-l ,2,3,4- 
tetrahydrophenanthrene 



M. P., °C 

1 li-112 4 


B. R, °C © 700mm 

190-195 0.2 4 


CycIopentano-[hi]-2,3-dimethyl-x,x- 
dihydrochrysene (a) 

M. °C 

193.5-194.5 27 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


Spiro [3 , 4-benzofluorene-9 , 1 '• 
cyclohexane] 



B. P., °C © 700mm 
190-195 


B. P., °C @ 760mm 
225-230 


0.05* 
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C23H2I 


l-Methyl-l-phenyl-2-benzylindane 



M. I\, °C 

117-1 18.5“ 


l-Phonyl-2-mclhyl“3-benzylindane 




B. P., °(‘ Qh 700mm 

2 12 2 l. r > 10 s 


1 , 2-Dimethyl- 1 ,3-dipheny lindane 



M. P., °C 

97.5-98.5 11 


l-(l'-Naphthyl)-2-[3"-(2",5"-di- 

methylindenyl)]-ethane 



M. P., °C 
81-81.5 4 


1-(1 '-Naphthyl)-2-[3"-(2",6"-di- 
methylindenyl)]-ethane 



B. P., °C @ 760mm 

184-186 0.05 4 
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C23H22 


l-( 1 '-Naphthyl)-2-[3 "-(2",7"-di- 
methylindenyl)]-ethane 


c 



96 4 


1 , 2-(2 ' , l'-Naphtho)-6 , 9a-dimethyl- 
3,4,4a, 9a-tetrahydrofluorene 



M. R, °0 

106.5-107 4 


1 , 2-(2 ' , 1 '-Naphtho)-7 , 9a-dimethyl- 
3,4,4a, 9a-tetrahydrofluorene 



M. P., °C 

134.5-135 4 


1 , 2- (2 ' , 1 '-Naphtho)-8 , 9a-dimethyl- 
3,4,4a, 9 a-tetrahydrofluorene 



M. P., °C 
121 - 122 4 


C 24 K, 4 

1 , 4-Dibenzyl- 1 ,2,3,4-tetrahydro- 
naphthalene 



92-93 21 K 
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C„H 


1 , 2 , 5 , 6 , 9 , 10-Tribenzocyclododecane 



M. P., °C 
184.5 7 


1 - ( 1 '-N aphthyl)-2-[3 (4 ' '-methyl- 

7 ' '-isopropylindenyl)]-ethane 



This series continued on next page 


C ;6 H 29 

l-Isopropyl-3-benzhydrylindane 

c— c— c 



M. P., °C 

126.5-127.5 63 



CitHjs 308 

l-[l (7 '-Methylnaphthyl)l-2-ll (5 " , 6 ' '-dimethyl-3 " , 4 ' '-dihy- 

dronaphthyl)]-ethane 



B. P., °C @ 760mm 

215-217 0.3 40 


Spiro[4-isopropyl-7-methyUndane-l , 
l'-phenalan] (a) 


c 



M. P., °C 

82-83 17 

(a) The above formula was given for 
this compound, but the name given 
in the literature was “7-methyl-4- 
isopropylhydrindene-1 , 7 '-spiro-7 ' , 
8'-dihydrophenalene. ’ ’ 


CmH» 

l-aec-Butyl-3-benzhydrylindane 



1,2, 3, 4, 5, 6, 7, 8-Tetracyclopentano- 
9 , 10-dihydroanthracene 



377-378* 



Diindano-[3',2 , ,l'-de,3 ,/ ,2 ,, ,l''-kl]- 

tetradecahydroanthracene 
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C2«Hj8 



24G-248 49 


Indo-[l',2',3'-de]-(3a",4",5",6", 
7" , 7a"-hexahydroindo)-[l " , 2 " , 
3"-kl]-l,2,3,4,5,6,7,8-octahy- 
droanthracene 



M. P„ °C 

271-273 49 


C28H32 

1,2,3, 4-Dicyclopentano-5 ,6,7, 8-di- 
cyclohexano-9, 10-dihydroanthra- 
cene 



M. P., °C 
333-334® 


C30H36 

1,2, 3, 4, 5, 6, 7, 8-Tetracyclohexano- 
9, 10-dihydroanthracene 



M. P., °C 
382-383® 


C34HM 

1 , l-Diphenyl-2-[3'-(hexahydroindano- 
[e-7 " , 7a ' ']-3a '-ethyl-7a '-methyl- 
hexahydroindanyl)]-propene-l 




c=c 




c 





M. P., °C 
178 12 
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C,«H 4 a 


C3GH43 

5a ' , 6 ' , 7 ' , 8 ',8a' , 8b '-decahydro- 
acenaphtho)J-benzene 



M. P., °C 

217-219 61 

215 49 

B. P., °C @ 700mm 

360 0.2 n 


(a) The structures given cholestane 
and derivatives vary. The above 
name and structure appear in 
reference 48. 
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1. INDENE WITH TWO PHENYL SUBSTITUTIONS, C B H 2 „_2 6 
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CjiH 


w 


109-1 10 21 
108-109 20 - *• 
108“ 

107-108 28 - 24 


c 22 h 


IS 


1-Benzhydrylindene 



M. P., °C 

103-1 OP 
101' 1 

100-1G1 10 


3 -Benzhydrylindcne 



M. P., °C 

115-1 1 G 10 * 11 
114 2 * 

113-114 6 ' 28 



M. P., °C 
101 24 
97-99“ 



1-M ethyl-1 ,3-diphenylindene 



l-Phenyl-2-benzylindene 








M. P., °C 
91 17 


M. P., °C 

59-60 1 ®- 17 
B. P., °C @ 760mm 

205-210 7 17 


l-Methyl-2 , 3-diphenylindene 



M. P., °C 
106.5 17 

1 ,3-Diphenyl-2-methylindene 



M. P., °C 
108 1 ' 


1 , 2-Diphenyl-3-methylindene 



C23H20 


l-Methyl-3-benzhydrylindene 

c 



M. P., °C 

162.5-1C3.5 30 


1 ,3-Dibenzylindene 





M. P., °C 
G2-63 17 




C23H20 
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l-^-Tolyl-2-phenyl-5-methylindene 


c 



M. P., °C 

145-146 18 


1 , 3-Diphenyl-2 , 3-dimethylindene 
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2. BINAPHTHYLS, TIIE1R ALKYL DERIVATIVES, AND TWO 
NAPHTHYL SUBSTITUTIONS ON ALKANES, C„II 2n _ M 


1 , 1 '-Binaphthyl 



M. P., °C 
155.5 
160.5 22 - 49 
157-158 18 

15626, 37 
1 55 6, 27, 38 

151-155 39 
154 (a) 

153-154 24 
153 9 

B. P., °C @ 7G0mm 

240-244 12 37 

(a) The melting point 154 is found in 
references 2, G, 16, 17, 20, 21, 26, 
30, 32, 35, 41. 


1,2'-Binaphthyl 



M. P., °C 
76 


79-80 22 ' 42 
76 39 
75-76 44 
7533, 34, 35 

74.5-75.0 UA 



M. P., °C 
187 

1904. 28 

187-189 12 

188 43 

187-188* 

187.8 7 
187. 5 s2 
187 (a) 

186 23 ' 47 
184 26 
182-184 31 
181-182.5 29 
182 14 ' 16 

B. P., °C @ 760mm 
452 7 

(a) The melting point 187 is found in 
references 1, 8, 10, 11, 13, 17, 19, 
33, 34, 35, 36, 39, 40, 45. 
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C21H10 


Di-1 , 1 '-naphthylmethane 



M. P., °C 

108 

109 1 ' •• 7 > 15 

108 - 109 19 

106 - 107 20 


B. P., °C @ 760mm 


245-250 

4 1 

D\ 0 ' 


1.0224 

52° ** 

„20 


n B 


1.686 

62° ** 

1.677 

S* 19 

1.712 

_b >* 
» Bfi 


Di-1 , 2 '-naphthylmethane 



M. P., °C 
96* 8 
95 - 96 1 
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CjiHh 


Di-2 , 2 '-naphthylmethane 



M. P., °C 
93 6, 8 

9224 


C 22 H 18 

1 , 1 '-Dimethyl-2 , 2'-binaphthyl 


C C 



1 , l-Di-(2'-naphthyl)-ethane 

c 



M. P., °C 


182 12 


This series continued on next poge 



M. P., °C 
230 29 
227 m. 21 


4 ,4'-Dimethyl-l , 1 '-bixiaphthyl 



M. P., °C 
147 10 


1 , 1-Di-(1 '-naphthyl)-ethane 

c 



M. P., °C 
136* 



CmHis 
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1 ,2-Di-(l'-naphthyl)-ethane 



M. P., °C 

161 

162 - 163 30 
161 - 162 22 
161 - 161 . 5 31 
160 3 ' 27 - 33 
159 - 160 11 


1 , 2-Di-(2'-naphthyl)-ethane 



M. R, °C 

182 - 183 30 

182 22 

181 - 182 32 


C24H22 

4,4'-Diethyl-l,l , -binaphthyl (a) 



M. P., °C 
76 - 77 13 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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C J4 H a 


1 ,4-Di-(l '-naphthyl)-butane 



M. P., °C. 

102 u 

101 2 

B. P., °C @ 760mm 

240 3 1S 

x ,x-Di-[l '-(2 '-methylnaphthyl)]- 
ethane (a) 

M. P., °C 

177-178 17 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1 , 2-Di-[l '-(5'-methylnaphthyl)] 
ethane 



c 

M. P., °C 

115-117 28 


1-[1 (5 '-Methylnaphthyl)] -2-[ 1 "-7"- 
methylnaphthyl)]-ethane 



c 


M. P., °C 
74-75 24 

B. P., °C @ 760mm 

192-193 0.1 2 ‘ 






C„H„ 
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1 , 2-Di-[l (7 '-methylnaphthyl)]- 
ethane 



M. P., °C 

122.5-123. 5 28 


B. P., °C @ 7G0mra 

220-225 0.3 28 


C26H2' 


1-[1 (5 '-Methylnaphthyl )] -2-[l ' 
(5" , 6"-diinethylnaphthyl)]- 
ethane 




M. P., °C 

128-1 29 2n 


1-[1 '-(T'-Methylnaphthyl)]^-! 1 ' 
(5 " , 6"-dimethylnaphthyl)]- 
ethane 



c 


M. P., °C 

108.5-109.5 28 

B. P., °C @ 7G0mm 

225-230 0.2 28 
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C]|Hu 


Di-l-(3 , 4-dimethylnaphthyl)-methane 



M. P , °C 

174-175 17 


C26H26 

Xs-Hexamethyl-x , x'-binaphthyl (a) 

M. P., °C 
J83 18 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


3 ,4-Di-(l '-naphthyl)-hexane 



155 4 


3 ,4-Di-(2'-naphthyl)-hexane 


c-c-c-c-c-c 



M. P., °C 
198 4 



C2aH2« 
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1 ,4-Di-(l '-naphthyl)-2 , 3-dimethyl- 
butane 

c c 



M. 1\, °C 

131-132 2 


1 ,4-Di-[l '-(4'-methylnaphthyl)]- 
butane 


c-c— c—c 



c c 

M. P., °C 

12C-127 14 


1 , 2-Di-U '-(5 ' , 6'-dimethylnaphthyl)]- 
ethane 




c c 

M. P., °C 

163-165 26 
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C20H14 
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3. ANTHRACENE AND PIIENANTURENE WITH ONE PHENYL 
SUBSTITUTION, C„II 2 „_ 26 


c 20 h 14 

1-Phenylanthracene 



M. P., °C 
123 44 

110 - 112 20 - 22 






C20H14 


320 


9-Phenylanthracene 



M. P., °C 
154.5 
155-1 57 4 
156 27 ' 36 - 41 
155 26 

152-1 53 40 • 42 
152.8 36 

x-Phenylanthracene (a) 

B. P., °C @ 7G0mm 
41729 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1-Phenylphenanthrene 



2-Phenylphenanthrene 



M. P., °C 

19G.G-197.2 37 


9-Plienylphenanthrene 



M. P., °C 
1 13 45 

110 13 

105-10G 28 ’ 32 
104-105 14 


CalB, 


M. P., °C 
79-79.5* 


9-Benzylanthracene 
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CjiHj* 






M. 1\, °C 
99-100* 7 


C22H18 


9-Ethyl-10-phenylanthracene 



M. P., °C 
110 6 

107-108.5 19 


2-Methyl-9-benzylanthracene 



M. P., °C 
139 6 


2-Methyl-10-benzylanthracene 



101 6 


9-Methyl-10-benzylanthracene 

c 





M. P., °C 

167.8-168.6 16 


x-Methyl-9-tolylanthracene (a) 

M. P., °C 
191 34 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
















1-Phenethylphenanthrene 
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4. CHOLANTHRENE AND ITS ALKYL DERIVATIVES, C„H 2n _ s , 

C 2 oHi4 


Cholanthrene 



172 

173.0- 173.5 26 

173-173.5 20 

170-171 11 

170.1- 170.6 12 
168.5-170 2 - 10 


C 2 lHi6 

3-Methylcholanthrene 



178.9 

1 80.3- 1 80.6 1 

179.5- 180 16 

178.5- 179.5 21 

178.5- 179 16 - 18 - 26 
178-179 24 
177-178 1 ® 
17G.5-177.5 9 

175.3- 177. 1 12 
176-177 17 
175-177 4 
175.5 14 


4-Methylcholanthrene 



M. P., °C 

154.5-155 3 

153-154 13 


5-Methylcholanthrene 



M. P., °C 

1 GO-161.5 (a) 3 

(a) This compound remelts at 164- 1 65. 


1 1-Methylcholanthrene 



M. P., °C 

204.2-205.2 13 










CjiHk 


334 


x-Methylcholanthrene (a) 

Df 

1 277*3 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


C22H18 

3-Ethylcholanthrene 



M. P., °C 

179.5-180 5 . » 


1 ,3-Dimethylcholanthrene 

c 



M. P., °C 



M. P., °C 

169-170 l# > 46 


3 , 1 1-Dimethylcholanthrene 



M. R, °C 

175.8-176.5 13 


4 , 1 1-Dimethylcholanthrene 



M. R, °C 

161.7-162.4 13 


C23H20 


3-Isopropylcholanthrene 



M. P., °C 

188-189 8 
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C lt H 


33 


C24H25 


3-<er/-Butylcholanthrene 



c 

I 

c 

I 

c 


M. P., °C 

204-205 22 


— c 
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5. OT HER BENZOCYCLANOANTHRACENES, BENZOCYCLANOPHE- 
NANTHRENES, AND THEIR ALKYL DERIVATIVES, C„H 2 „_ 26 


Ci9Hi 2 

Benzo-|b]-cyclopentano-[def]-phenan- 

threne 


Benzo-[a]-cyclopentano-[kl]-anthra- 


cene 



M. P., °C 

176.5-177 10 - 18 


M. P., °C 

122.7-123. 1 8 

122.5-123 7 
120 - 121 8 


C 2 oHl4 

Benzo-[a]-cyclopentano-[de]-an- 

thracene 


M. P., °C 

138.5-140 1 * 

137-138 18 

133-134 17 

130 4 


Benzo-[b]-cyclopentano-[jk]-phenan- 

threne 



M. P., °C 

233.1-234.3 5 

192.5-193.5 18 
192 1 

Benzo-[b]-cyclopentano-[def]-l 

methylphenanthrene 



M. P., °C 

181-181.4 7 
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C2lHu 


C21H16 

1 , 2-Benzo-5 , 6-cyclopentanoanthra- 
cene 



M. P., °C 

1 99-200® ’ 3 

Df 

1.255 18° u 


1 ,2-Benzo-6,7-cyclopentanoanthra- 
cene 



M. P., °C 

164-1 65 s 


Benzo-[a]-cyclopentano-[klj-7-methyl- 

anthracene 



M. P., °C 
187.5 *• 18 


Benzo-[b]-cyclopentano-[jk]-l' 

methylphenanthrene 



M. P., °C 

1 81. 7-1 82. 5 16 

Benzo-[b]-cyclopentano-[jk]-4- 

methylphenanthrene 



133-134 16 

Benzo-[c]-cyclohexano-[jk]-phenan- 

threne 
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CnHx, 

M. P., °C 

138-138.5“ 


C 22 H 18 

Benzo-[b]-cyclopentano- [jk]- 1-ethyl- 
phenanthrene 



M. P., °C 

174.5-175 18 


Benzo-[b]-cyclopentano-[jk]-l ,4 
dimethylphenanthrene 



M. P., °C 

164-164.5 1 * 


C 23 H 20 

Benzo-[b]-cyclopentano-[jk]-l-n- 

propylphenanthrene 



M. P., °C 

165.5-166.5 16 


Benzo-[b]-cyclopentano-[jk]-l-ethyl- 

4-methylphenanthrene 



M. P., °C 

157.5-1 58.5 11 
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C 2 «H S2 


C24H22 

Benzo-[b]-cyclopentano-[jk]-l-n- 

butylphenanthrene 



M. P., °C 
128-129 1 ® 


Benzo-[b]-cyclopentano-[jk]-l-propyl- 

4-methylphenanthrene 



M. P., °C 

119.5-120.5 15 
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6. MISCELLANEOUS POLYNUCLEAR AROMATICS OF EMPIRICAL 

FORMULA C„H 2n -2« 



M. P., °C 

172.4- 172.9 22 
172-172.5 22 

171.5- 172.3 22 


Cyclopentano-[def]-triphenylene 



M. P., °C 

115-116 37 

Benzo-[cd]-5-hydropyrene 



M. P., °C 
135 4 * 


9-Benzylidenefluorene 



M. P., °C 

153-154 (a) 42 
76 (b) 

(a) This constant was determined on 
an isomeric form of the compound. 

(b) The melting point 76 is found in 
references 32, 34, 38, 41, 46, 47, 48. 

1 , 2 , 3 , 4 , 5 , 6-Tribenzocyclooctene-7 



M. P., °C 

138.5-139 44 


2 , 3- (2 ' , 3 '-lndo )-fluorene 


(Ellagene) 



M. P., °C 
197 s8 


341 


C,oH 14 


2 , 3-(3 ' , 2 '-Indo ) -phenalene 



M. P., °C 
185 11 


9, 10-Endo-o-phenylene-9, 10-dihydro- 
anthracene 

(Trvplyccne) 



M. P., °C 

251.8-255.2 6 

2,3-(Cyclohexen-3'-o)-pyrene (a) 



M. P., °C 

149.5-150.0 1 

148-149* 1 

(a) Reference 31 gives evidence that 
this compound may possibly be 
cyclohexano-[def]-chrysene. 


9- (2 '-Methylbenzylidene)-fluorene 



M.P., °(5 
109.5 15 

9-(4'-Methylbenzylidene)-fluorene 


c 



M. P., °C 
97. 5 45 

1 , 2-Benzo-9- (propen-2 '-yl)-anthra- 
cene 



M. P., °C 

115-11G* 8 
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CjiHxi 

1 , 2-Benzo- 10- (propen-2 '-yl) -anthra- 
cene 



M. P., °C 

125.5-126.5« 


1 , 2-Benzo-S-isopropenylanthracene 



M. P., °C 
137-139 14 


6-Isopropenylchrysene 



c=c — c 

M. P., °C 
161 7 

B. P., °C @ 760mm 
220 - 


l-Methyl-2 ,3-(2' , 3'-indo)-fluorene 

(Isophthalacene) 

c 



222 j0 


l-Methyl-3 ,4-(3' ,2'-indo)-fluorene 

(Phthalacene) 

c 



173 30 


Spiro[3 ,4-benzocyclopentane-l ,9'- 
fluorene] 



M. P., °C 
220 21 


2 7 










Cj*Hl8 
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2 , 4-Diphenyl-l , 2-dihydronaphtha- 
lene 





M. P., °C 
13G 12 


l-(9'-Fluoryl)-3-phenylpropene-l 



3 , 4-Diphenyl- 1 , 2-dihydronaplithalene 



M. P., °C 
94-95 8 
76.5-77 12 
7G 13 

B. P., °C @ 7G0mm 

210-215 0.5 8 


Di-l-(3,4-dihydronaphthyl)-ethyne 



M. P., °C 
124” 
120 - 121 40 


M. P., °C 

8833 , 47 


l-Phenyl-3-(9'-fluorylidene)-propane 



M. P., °C 
81-82 47 
81” 
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C22H1S 

Benzo-[hij]-2a ,3,4, 5-tetrahydro- 
cholanthrene 



M. P., °C 

227.5~228.5 35 

C23H20 

l-Methyl-4-o-biphenylyl-l ,2-dihy- 
dronaphthalene 

c 



215-218 G-7 10 

2-Methyl-4-o-biphenylyl-l , 2-dihydro- 
naphthalene 



77-78 10 

B. P., °C @ 760mm 
218-220 


1 , 4 -Dimethyl-9-methylene- 1 0-phenyl 
9 , 10-dihydroanthracene 



129 1 


6- (2 '-Penten-2 '-yl)-chrysene 



c— c =c— c— c 


M. P., °C 
102 7 

B. P., °C @ 760mm 

210-215 0.1 7 


5 , 6-(6'-Methylcyclohexano)-chrysene 



8-9 10 


M. P., °C 
139 7 
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C24H2J 


C24H22 

1 , 2-Dimethyl-4-o-biphenylyl- 1 ,2- 
dihydronaphthalene 

c 



M. P., °C 

78 - 79 . 5 '° 

B. P., °C @ 760mm 

217-218 8 10 


6- (2 '-Hexen-2 '-yl) -cb ry sene 



c - c -~c — c — c — C 

B. P., °C @ 760mm 

230-235 0.1 7 


C25H24 

1 , 2-(4' , 5'-Indo)-7-pentylfluorene 
(Diels’ Hydrocarbon II) (a) 



M. P., °C 
220 18 
219 19 

(a) Although the above structure was 
assigned by Diels, it is not gener- 
ally accepted as definite. 

C28H30 


1,2,3, 4-Dicyclopentano-5 ,6,7,8- 
dicyclohexanoanthracene 



M. 1\ °C 
342-3 14 s 
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1. INDENE DERIVATIVES OF EMPIRICAL FORMULA C„H !b -« 


C 22 H,6 

1-Benzhydrylideneindene 



M. P.,°C 
114.5 7 
111 - 112 5 - * 


l-Benzylidene-3-phenylindene 



M. P., °C 

77.5* 


C23H18 

l-Benzhydrylidene-3-methylindene 



M. P., °C 
120 - 121 " 


l-Benzylidene-3-benzylindene 



M. P., °C 

137-138* 

137.5* 

137-137.5* 
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CjiHh 


C24H20 


l-Benzylidene-3-(4'-methylbenzyl)- 

indene 



M. P., °C 
106 - 107 ' 


l-(4'-Methylbenzylidene)-3-benzylin- 

dene 


c 



M. P., °C 
98-100 1 
94' 


CjeH22 

l-Isopropylidene-3-benzyhydiylindene 



M. P., °C 

174 - 175 " 

l-Benzhydrylidene-3-isopropylindene 



c 


M. P., °C 
127 - 128 " 

C2GH24 


l-sec-Butylidene-3-benzhydrylindene 
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M.P.,°C 

149 . 5 - 151 * 


l-Benzhydrylidene-3-sec-butylindene 



M. P., °C 
91 - 92 * 


l-Benzylidene-3- (4 '-isopropyl benzyl)- 
indene 



M.P.,°C 

105 - 107 1 


1- (4'-Isopropylbenzylidene)-3- 
benzylindene 



M. P., °C 
93 - 94 * 
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2. NAPHTHALENE WITH TWO PHENYL OR ONE BIPHENYLYL 
SUBSTITUTIONS, C n II 2n . 28 


C22H16 


1 , 2-Diphenylnaphthalene 



114 5 

109.5-1 10 u 


1 , 3-Diphenylnaphthalene 



M. P., °C 
70-71 11 


1 , 4-Diphenylnaphthalene 



135-137 36 
135-136 13, 14 
134-130' 
133 31 

132-1 33 30 


2 , 3-Diphenylnaphthalene 



M. P., °C 
86-87“ 




CjaHii 
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2 , 6-Diphenylnaphthalene 


1-Benzhydrylnaphthalene 



M. P., °C 

233-234 31 230 28 

2 ,7-Diphenylnaphthaiene 




M. P., °C 143 21 

C23H18 

l-Naphthyl-/>-biphenylylmethane 


V- 

: zJ 


M. P., °C 
150 
152 2 * 

150.533. 34 

150(a) 

149.5 22 

l 49 (b)«.7. 8.S3 

148-149 10 
134 (b) 6 - 7 - *• 21 



M. P., °C 146 27 


(a) The melting point 150 is found in 
references 1, 2, 3, 20, 24, 32, 38. 

(b) These constants were determined 
on different crystalline forms. 


2-N aphthyl-^-biphenylylmethane 

^,- 0-0 


M. P., °C 111 s * 
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2-Benzhydiylnaphthalene 



M. F., °C 

77_7 8 i» 

73-7425 


l-Phenyl-2-benzylnaphthalene 



M. P., °C 
87-88® 


C24H20 

l-Methyl-4-benzhydrylnaphthalene 

c 



M. P., °C 
149* 


C21H1* 

Phenyl-/>-tolyl- 1 -naphthylmethane 



M. P., °C 
133 12 


1 , 4-Dibenzylnaphthalene 



M. P., °C 

8815 , 16,17 

This series continued on next page 



C24H20 
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2 , 6-Dibenzylnaphthalene 





M. P., °C 
123 18 



M. P., °C 

11G.5 15, 18, 35 


2 , 7-Dibenzylnaphthalene 



91 18 


x ,x-Dibenzylnaphthalene (a) 

M. P., °C 
132 15 

B. P., °C @ 760mm 

• 265-275 9 29 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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C2&H22 


C2&H22 

1 , 6-Dimethyl-4-benzhydrylnaph- 
thalene 



M. P., °C 
134 - 13 5 6 
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3. BENZOPYRENES AND THEIR ALKYL DERIVATIVES, C.H,*-** 


C;oHi2 

1 , 2-Benzopyrene 



M. P., °C 

177.8 

178.6-179.8’ 

178.8-179.3 10 

178.5- 179 5 

178.5- 179 (a) 18 

176.5- 177.5 6 - 14 

176.5- 177.5 (a) 17 

^7722. 23 

176.5- 177 7 
176.3-177.0 6 

175.5- 176.5 14 
176 24 

174-176 (a) 15 
175 14 


1.351 (solid) 12 
1.282 (b) (solid) 12 

(a) This compound was given as 1,2- 
Benzopyrene in the literature, but 
no structural formula or indication 
of the numbering system used was 
given. 

(b) The temperature of this determi- 
nation was not given. 



M. r., °C 
178-179 5 
178 4 
174 11 

C21H14 

1 ,2-(3'-Methylbenzo)-pyrene 



M. P., °C 

190-191 13 

190-190.8 1 


1 , 2-(4'-Methylbenzo)-pyrene 
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C21H14 


M. P., °C 

139-140 (a) 1 
138-139 (b) 8 
B. P., °C @ 760mm 

175 0.01 1 

(a) This compound rcmelts at 140- 
140.4. 

(b) This compound remelts at 140- 
140.2. 

1 , 2-(5 , -Methylbenzo)-pyrene 



M.P.,°C 

147.5- 148 (a) 1 

146.5- 147.5 8 

146.5- 147 (a) 8 
B. P., °C @ 760mm 

220 0.01 1 
(a) This compound remelts at 147.6- 
148.1. 


4 , 5-(3'-Methylbenzo)-pyrene 






M. P.,°C 

219.5- 220 10 

217.5- 218 10 


3-Methyl-l , 2-benzopyrene 



M. P., °C 

216.6- 217.3" 
216.2-216.7 9 

215.7- 216.2 9 

4-Methyl-l , 2-benzopyrene 



M. P., °C 

171-172.5 1 * 

171-172 20 

171—171.5° 

7-Methyl-l , 2-benzopyrene 



M. P., °C 

157.5-159.5* 







CjjHu 
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C22H1S 

1 , 2- (5' , 6'-Dimethylbenzo)-pyrene 



M. P., °C 
215-210 1 


8-Ethyl-l , 2-benzopyrene 



1 12 21 
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4. MISCELLANEOUS POLYNUCLEAR AROMATICS OF 
EMPIRICAL FORMULA C„II 2 „- 2 8 


C 20 H 12 


c 21 h 14 


1 ,2 ,3 ,4-Di-(3' ,2'-naphtho)-cyclo- 
butane 



M. P., °C 

365 ± 2 60 


Perylene 



275 

277.9-279.1” 

279” 

278 46 

274” 

273-274 44 

273” 

272-273” 

271” 

267” 

266” 

265” 


Phenyl- (9'-fluoryl)-ethyne 



M, P.,°C 
98-100” 


1,2,3, 4-Dibenzofluorene 



M. P., °C 

158-160” 
158-1 59 7 
157.5-158.5” 




C 2l Hn 


362 


1,2,5, 6-Dibenzofluorene 



M. P., °C 
171-172 21 


1,2,6, 7-Dibenzofluorene 



294 24 


1,2,7, 8-Dibenzofluorene 



M. P.,°C 
242.5 M 
234 13 
232 14 
230 10 
228-230 36 


2 ,3 ,6 , 7-Dibenzofluorene 



M. P., °C 

282.5-283.5« 

281-282 24 

x , x , x , x-Dibenzofluorene (a) 

M. P., °C 
306 4 
190.5 52 

(a) The structure of these compounds 
was not clearly defined in the 
literature. 


2 , 3-(3' , 2'-Indo)-anthracene 



M. P., °C 
317 B 


1 , 2- (3 ' , 2 '-Indo)-phenanthrene 



M. P., °C 
189“ 


1 ,2-(2' ,3'-Indo)-phenanthrene 



M. P., °C 
338-339 20 
328 s 

327-328 Mi 2 * 







C22HH 
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M. P. } °C 

161-162” 
1618 , 28 , 61 
160 45 

158.6-159” 


1 , 2-Di- (2 '-naphthyl) -ethene 



M. P., °0 
255 61 

254 255 29 - Bt) 
253-251 64 


l-Phenyl-3-(9'-fluorylidene)-pro 

pene-1 




M. P., °C 


155” 


154-155 62 


154.5 66 


l-Phenyl-l-(9'-phenanthryl)-ethene 



M. P., °C 
142“ 



l-Phenyl-2- (9 '-phenanthryl) -ethene 1 ,2-(2' , l'-Naphtho)-6-methylfluorene 




l 


M. P., °C 
330 2 

1 ,2-(2' , l'-Naphtho)-7-methylfluo- 


M. P., °C 
118 s 


x-Phenyl-x , x-dihydrobenzo-[jk]- 
fluorene (a) 

M. P., °C 

14866 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1 ,2-(2' ,l'-Naphtho)-5-methylfluorene 



M. P., °C 
33 ! 330- 
301 u 

1 ,2-(2' , 1 '-Naphtho)-8-methylfluorene 




M. P., °c: 

281- 281.5 2 


1,2,5, 6-Dibenzo-9-methylfluorene 


M. P., °C 
27 5-27 6 2 




CjjHm 


366 


M. P., °C 
144-145 21 


1 ,2-(2' ,3'-Indo)-3-methylphenan- 
threne 



M. P., °C 
202-203 2 

1,2,3 ,4-Dibenzo-9 , 10-dihydroan- 
thracene 



M . P., °C 
202-203 3 


1,2,5, 6-Dibenzo-9 , 10-dihydroan- 
thracene 



M. P., °0 

218.5--219.5 1 
196-1 98* 9 

1 , 2-Benzo-x , x-dihydronaphthacene 

(a) 

M. P., °C 

157-160.5* 

(a) The hydrogens may be in either 
the 5,8- or 9,10-positions. 


5 , 14-Dihydropentacene 



M. P., °C 
273 18 


6 , 13-Dihydropentacene 



M. P., °C 
271-272 41 

270 ^. 58,40 


C23H18 

1,2,3 , 4-Dibenzo-6-methyl-9 , 10- 
dihydroanthracene 
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CjjHig 


11 , 12-Benzo-5-methyl-5 , 6-dihydro- 
chrysene 



M. P., °C 

151-152® 


1 ,4-o-Endophenylene-2 ,3-benzo- 
1 ,4,4a, 9a-tetrahydrofluorene 



C 2 iH;o 

1,2,5, 6-Dibenzo-9 , 10-dimethyl- 
9 , 10-dihydroanthracene 



M. P., °C 

277-278 (a) 19 
207-209 (b) ,s 


(a) This constant was determined on 
the trans isomer of the compound. 

(b) This constant was determined on 
the cis isomei of the compound. 


1 ,2, 2a, 3 ,4,4a,5,6-Octahydro- 
coronene 



M. P., °C 

269-270 30 


C26H22 

1 , 2-(2' , l , -Naphtho)-5-methyl-8- 
isopropylfluorene 



M. P., °C 

19 g 22 . 2 « 









C v { jEI 2 4 
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9-Cyclohexyl-10-phenylanthracene 



m. p., c c 

23 1 - 232 5 s » 69 

2 , 7-Dibenzyl-x 4 -tetrahydrofiuorene 

(a) 

M. P., C C 

90 or- 7 

(a) The structure of (his compound 
was not clearly defined in the 
literal ure. 

C28H23 

4a-Methyl-10-benzhydrylidene- 
1 , 2 , 3 , 4 , 4a , 9 , 10 , lOa-octahydro- 
phenanthrene 



M. P., °C 
126 31 


C30H32 

l-Methyl-7-isopropyl-x , x-diphenyl- 
xc-hexahydrophenanthrene (a) 

M. P., °C 
82 32 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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C23H17 

D iphenyl- ( 1 -naphthyl)-m ethy 1 



M. P., °C 

135 - 137 * • 2 


References on Polynuclear Aromatics of 
Empirical Formula CJh n-i» 

1. Gomberg, M., and C. S. Schoepflc, J. 

Am. Chem. Soc. 39, 1062 1917. 

2. Gomberg, M., and C. Schocpfic, J. Am. 

Chcm. Soc. 41, 1655 1919. 
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1. Piccne and Its Alkyl Derivatives 

2. Dibenzoanthracenes, Dibenzophenanthrones, and Their Alkyl 

Derivatives 

3. Miscellaneous Polynuclear Aromatics of Empirical Formula 

CnILn— 30 










c 2 «h„ 


374 


M. 1\, °C 
380-381 10 
370-371 7 


4 , 11-Dimethylpicene 



3,4, 9-Trimelhylpkene 



c 

M. 1 \, °C 


380 381"' 
372-873 7 


3 ,4 , 1 1-Trimethylpicene 



M. P., °C 
309-310 10 
308-3 10 12 

11. P., °C @ 760mm 

270 0.1 12 

x , x , x-Trimethylpicene (a) 

M. P., °C 
300 u 
305-30G 17 
29S 5 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

C'JcH'J'2 


3,4,9, 10-Tetramethylpicene 



c 

M. 1>., °C 
400-40 1 10 
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2. DIBENZOANTI1RACENES, DIBENZOPHENANTilRENES, AND 
THEIR ALKYL DERIVATIVES, CULn-so 


C22H14 

1,2,3 ,4-Dibenzoanthracene 



205 7 

203-20 1 1 * 

200 - 202 2 

200-201.5 4 


1,2,5, 6-Dibenzoanthracene 



M. P., °C 
264.5 

20G.0 -206.9* 7 
200 -26G.5 20 
265.5-2G0.0 26 
2G3.5-26 t.5 29 
2G2.7-2GI.0 17 
202° • 29 
201-262” 

261-2G1.5 1 *’ 18 
260 74 
dT 

1.282 (a) 24 

(a) The temperature of this determi- 
nation was not given. 


1,2,7, 8-Dibenzoanthracene 



M. P., °C 

198.0-198.4 17 

196 14 

195-196 27 
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CjjHh 


2,3,5, 6-Dibenzophenanthrene 



M. P., °C 
261 11 
137 — 138 23 


2,3,6, 7-Difcenzophenanthrene 



M.P., °C 
257 * 

255 - 257 30 
250 - 251 10 


M. P., °C 

177 - 178 16 

1772s 

145 - 146 ** 


C23H1J 

1 , 2-(4'-Methylbenzo)-5 , 6-benzo- 
anthracene 



M. P., °C 

256 - 257 . 5 12 ' 18 

1 ,2-(5'-Methylbenzo)-5 ,6-benzo- 
anthracene 
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CjjHh 


1,2,3, 4-Dibenzo-6-methylanthracene 



M. P., °C 

157.5-158 4 


1,2,5 ,6-Dibenzo-4-methylanthracene 



M. P., °C 

184-1 85 1 6 


1,2,5 ,6-Dibenzo-9-methylanthracene 



2 ,3-(4'-Methylbenzo)-6 ,7-benzo- 
phenanthrene 

c 



315-316® 


C, 4 H ]8 

1,2,5, 6-Dibenzo-9 , 10-dimethyl- 
anthracene 



M. P., °C 

205.5-206.5® • 13 
203-204 1 


1,2,7, 8-Dibenzo-9 , 10-dimethyl- 
anthracene 



M. P., °C 

205.5-206.5 12 


M. P., °C 

192-194.5 21 


c 










C24H18 


378 


2 ,3-(5'-Methylbenzo)-5 ,6-(4'- 
methylbenzo)-phenanthrene 



228 u 


2 , 3-(4'-Methylbenzo)-6 , 7-(5'- 

methylbenzo)-phenanthrene (a) 

c 



32 5 5 

(a) More information about this com- 
pound is found in references 8 and 
10. The physical constants in 
these references were found to be 
in error. 


2,3,6, 7-Di-(5'-methylbenzo)- 
phenanthrene (a) 



325 B 

(a) More information about this com- 
pound is found in references 8 and 
10. The physical constants in 
these references were found to be 
in error. 


CsoHjo 

1,2,5, 6-Dibenzo-9 , 10-di-n-butyl- 
anthracene 



143.5-14 4.5 12 - 13 
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C 22 H 


14 
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3. MISCELLANEOUS POLYNUCLEAR AROMATICS OF EMPIRICAL 

FORMULA CnH2„- 3 o 




Pentacene 


M. P., °C 

2G3-2G4 3 ’ 12 ’ 16 - 1 ' 


2 , 3-Benzochrysene 



M. P., °C 

293-294 12 ' l * 
293 14 


3 ,4-Benzochrysene 



M. P.,°C 
12S 4 - 60 
12G-127 2 * 
122 4 * 


5 , 6-Benzochrysene 



M. P.,°C 

115-116* 
114.5-115 26 ’ 27 



M. P., °C 

270— 271 s8, ’* 


Benzo-[hij]-cholanthrene 



M. P., °C 
255-250 2 
252-253 36 ' 37 


C23H18 

9-(l '-Naphthyl)-fluorene 



113 31 
109-1 10 4 * 
103.5 45 








9- (3 '-Indenyl)-phenanthrene 


3 ,4-Benzo-9-phenylfluorene 



M. P., °C 
121.5 6 


B. I’., °C @ 7C0mm 

230 0.7 5 


1 , 2-Benzo-9-phenylfluorene 



M. P., °C 

19Q13. 31 

195.5 44 

195 6 

194 17 

Df 



M.P.,°C 137 24 ’ 44 



M. P., °C 

135-138 13 

1-p-Tolylpyrene 

c 



M.P.,°C 

155-15G 41 


1 , 2-Benzo-8-isopropenylpyrene 




CsjHk 


382 


M.P., °C 

114-1 15 81 


5 , 6-Benzo-l 1-methylchrysene 



M.P., °C 

163.5-1G1 10 


5 ,6-Benzo-12-methylchrysene 


C 



M . P., °C 

150.5-151 .5 10 


C24H18 


1 , 2-Benzo-5-benzhydrylidenecyclo- 
heptadiene-3 ,6 



M. P., °C 
92« 


1 ,1'-Biacenaphthenyl 



M. P., °C 

120 18 - 19 - S1 


x , x'-Biacenaphthenyl (a) 

M. P., °C 

17423 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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CjjHu 


l-Phenyl-5-(9'-fluorylidene)-penta- 
diene-1 ,3 



M. P., °C 
155.5 32 


(1-N aphthy 1) - (9 '-fluo ryl) -methane 



135 40 
133-134 42 


(2-N aphthyl)- (9 '-fluoryl)-methane 



M. P., °C 
164 42 

9 _[ 4 '_( 1 ' ,2 '-Dihydronaphthyl) ]- 
phenanthrene 



7 ,8-Benzo-5-phenyl-l ,2-dihydro- 
anthracene 





CjJiu 


384 


M. P., °C 
125-126* 


1 , 2-B enzo-5-phenyl-9 , 10-dihydro- 
anthracene 



M. P., °C 
96 - 96 . 5 ’ 


Crackene (a) 

M. P., °C 
309 - 3 10 7 

30829.30 

(a) The structure of this compound 
was not clearly defined in the 
literature. It may be a dimethyl 
picene or a dinaphthylbutene. 


1 , 2 , 5 , 6 , 9 , 10-Hexahydrocoronene 



M. P., °C 
271-272“ 


C2SH20 


l-Phenyl-3-(3'-benzylindenylidene)- 

propene-1 



M. P., °C 

16 1-1 62 62 


4-Benzhydrylacenaphthene 



M. P., °C 
176» 
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CiiHji 


5-Benzhydiylacenaphthene 



M. P., °C 
167 8 


Di-5 ,5'-acenaphthylmethane 



140-141 50 

1 , 2-(4'-Methylbenzo)-3-methyl-9- 
phenylfluorene 



M. P., °C 
215 17 


1 , 2-Benzo-5 , <5-[3' , 2'-(5' , 6' , 7 ' , 8'- 
tetrahydronaphtho) ]-fluorene 



160 u 

B. P., °C @ 760mm 

330 2 U 


C26H22 

x-Benzhydrylidene-x ,x-dimethyl- 
x , x-benzocycloheptadiene-x ,x 

(a) 

M. P., °C 

12S.5-129 41 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


Phenyl-/»-tolyl- (4-acenaphthyl) 
methane 






C26H22 


38G 


M. P., °C 
209 35 


C30H42 

Didecahydrcnaphtho-[3' ,4' , 5'-abc , 
3" , 4" , 5"-jkl]-l , 2 , 2a , 3 , 4 , 4a , 
5 , 6 , 6a , 7 , 8 , 12c , 12d , 12e-tetra- 
decahydrocoronene 



M. P., °C 

262-2G3 22 
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CnlLn— $2 











Cj»Hi4 


390 




l-Phenyl-3-benzhydrylindane 



M. P., °C 
137 7 
135 (a) 10 
133-135 5 
133 9 
131 7 
107 (b) 10 

(a) This constant was determined on 
the stabile form of the compound. 

(b) This constant was determined on 
the labile form of the compound. 


1 ,2-Diphenyl-3-benzylindane 



1 ,3-Diphenyl-2-benzylindane 



M. P., °C 

121-122.5 4 


1-Methyl-l , 2 , 3-triphenylindane 





M. P., °C 
163-165 3 
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C 28 H,4 


M. P., °C 
165 4 


1-M ethyl-1 ,3 , 3-trlphenylindane 



M. P., °C 
143 2 ' 8 
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2. FLUORENE WITH TWO PHENYL SUBSTITUTIONS, C„H 2 „_s2 


C26H18 

9 , 9-Dipheny’fluorene 



M. P., °C 

222-223 1 ® 

222 18 

219-2*20 l 



1.220 






C,3«. 
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M. P., °C 

217-218 7, 50 

2i7».io.is 

216-217 3 
187-189 (a) 3 
187 (a)“ 

(a) This constant was determined on 
an isomeric form of the compound. 


9-Phenyl-9-benzylfluorene 



M. P., °C 
139 11, 14 
139-137 8 
136-136.5“ 

136* 

125-126 (a) 14 

(a) This constant was determined on 
an isomeric form of the compound. 


M. P., °C 

150-151“ 

147-1-18 17 


1 , i-Diphenyl-2-(9'-fluoryl)-ethane 


M. P. ( °C 
107“ 
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C26H2O 
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3. DIIIYDllO ANTHRACENES AND DI IIYDROPIIENANT I1RENES 
AVITIl TWO PHENYL SI T BSTITl T TIONS, C n II : „„ 32 


CjcHio 

9 , 9-Diphenyl-9 , 10-dihydroanthracene 



M. P. °C 
200 1 

195-196 10 

194-195 8,4 


9 , 10-Diphenyl-9 , 10-dihydroanthra- 
cene 



M. P., °C 

227-228 (a) 7 
208 6 

198.5-199.5 (a) 7 
199 (b) u 
190 (b) 18 


CaeHao 
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164.2 8 - 11 
159 12 

B. P., °C @ 7GOmm 
437 11 

(a) These constants were determined 
on isomeric forms. 

(b) These constants were determined 
on different crystalline forms. 


9 , 10-Diphenyl-9 , 10-dihydrophenan- 
threne 



l-Benzhydryl-9 , 10-dihydroanthracene 



131-132 14 


9-Benzhydryl-9 , 10-dihydroanthra- 
cene 



M. P., °C 
207. 5 1 3 


9-Phenyl-10-benzyl-9 , 10-dihydro- 
anthracene 



M. P., °C 
1 19 13 
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9-Phenyl-10-o-tolyl-9 , 10-dihydro- 
anthracene 



M.P.,°C 

186 - 1 87 7 


j 9-Methyl-9 , 10-diphenyl-9 , 10-dihy- 
droanthracene 



M. P., °C 
171 13 


2-Methyl-9 , 10-diphenyl-9 , 10-dihy- 
droanthracene 



C29H21 

9 , 9-Dibenzyl-9 , 10-dihydroanthracene 


c c 



M. P., °C 
178 3 
115 ® 


M. P., °C 
179 ® 


9 , 10-Dibenzyl-9 , 10-dihydro anthra- 










C28H24 


396 



M. P., °C 
118 3 

x ,x-Dimethyl-9 , 10-diphenyl-9 , 10- 
dihydroanthracene (a) 

M. P., °C 
185 12 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

C30H23 

x ,x-Dimethyl-9 , 10-dibenzyl-9 , 10- 
dihydroanthracene (a) 


M. P., °C 
215 12 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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4. MISCELLANEOUS POLYNUCLEAR AROMATICS OF EMPIRICAL 

FORMULA C B II 2n -32 


C22H12 

Dinaphthylanthrylene (a) 

M. P. ( °C 
270 23 

(a) This name was given in the litera- 
ture with the formula: 

CioH« — C 

I III 

CioH* — C 


Dibenzo-fcd , jkj-pyrene 
(Anthranthrene) 
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CjjH 


12 


m. r., °c 
261 s - » 
258 14 
257 2 » 


Benzo-[ghi]-perylene 



M. 1>., °C 

278-28 1 IS 
277-278. G 12 
273 s - 7 
272 35 


Benzo-[bc]-cholanthrene 



M. P., °(J 
2G6-267 21 


Cyclopentano- 7 ghi]-picene 



_ 27 7 31 

C2lHj8 

1 , 2-Diphenylacenaphthylene 



M. P., °C 

164.5- 1G6 24 
1G1-162 32 
161.3 2 

159.5- 1G1 33 

1 ,1'-Biacenaphthylidene 

(Biacenc) 
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C 24 H 16 


Tetraphenylene (a) 

M. P., °C 
304-305® 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


Indo-[3 , 4-ab]-benzo-[h]-anthracene 



M. P., °0 
231 233 11 


x , x-Dihydro-x , x-dibenzopyr ene (a) 

M.P.,°C 

313.5 314.5 31 

(a) The structure of this compound 
was not dearly defined in the 
literature. 


1,2,3 ,4-Di-(2' , l'-acenaphtheno)- 
cyclobutane 

(a-I leptacyclene) 



/3-Heptacyclene (a) 

M. P., °C 
234 20 
232-23 1 1 a 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

1 ,2-Benzo-10-benzylanthracene 



M. P., °(J 

11)5— IDG 10 

This series continued on next 'page 


M. P., °C 

306-307 1 ®' 20 



CjftHig 


400 


2-Benzylchrysene 



M. P., °C 
200“ 2 


Dibenzo-[a , jk]-4-ethyl-10-hydro- 
pyrene (a) 



M. P., °C 

11G.5-117.5 13 


(a) The structure of this compound | 
was not clearly defined in the j 
literature. i 



M.P., °C 
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C2eHfn 


l-Phenyl-7-(9'-fluorylidene)-hepta- 
triene-1 , J,5 



M. P., °C 
1GG 25 






CjsHj4 


402 


1 , 2 , 4-Triphenyl-l , 2 , 3 , 4-tetrahydro 
naphthalene 



127 4 
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XV. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA C n H 2n _ M 

1. Indenc with Three Phenyl Substitutions 

2. Anthracene or Phenanthrene with Two Phenyl Substitutions 

3. Miscellaneous Polynuclear Aromatics of Empirical Formula CJLn-ji 



1. INDENE WITH THREE PHENYL SUBSTITUTIONS, C n H 2n _« 


C27H20 

1 , 1 ,3-Triphenylindene 



M. P., °C 
135 12 - 1 * 
134-135 16 
132-134 2 - 9 
133 17 


1 ,2 ,3-Triphenylindene 



M. P., °C 

I 35 U. U, 17 .. 

132-134® 

130-132® 

Df 

0 °18 


C28H22 

l-Benzhydryl-2-phenylindene 



M. P., °C 
175® 


l-Phenyl-3-benzhydrylindene 



M. P., °C 
131 u 
124-125® 


1.176 


404 



405 


c 2( h„ 


l-Benzhydryl-3-phenylindene 



M. P., °C 

174.5-175 4 

171 1S 


2-Benzhydryl-3-phenyiindene 



M. P., °C 

162-163.5 10 


1-Benzyl-l , 3-diphenylindene 



M. P., °C 

100 - 102 8 


1 , 2-Diphenyl-3-benzylindene 



M. P., °C 
143-144' 
118.5-1 19.5* 


l-Benzyl-2 , 3-diphenylindene 



M. P., °C 

118.5-120* 
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CjsHjj 

1 , 2-Diphenyl-3-/>-tolylindene 



M. P„ °C 

116-117 7 


l-^-Tolyl-2 , 3-diphenylindene 


c 



M. P., °C 

151-156 7 

1-Methyl-l , 2 , 3-triphenylindene 



M. P., °C 
96-98 11 


1 , 1 ,3-Triphenyl-2-methylindene 



M. P., °C 

157-159.5 11 

ISO 3 


x-Methyl-x,x,x-triphenylindene (a) 

M. P., °C 
118“ 

(a) The structure of this eompound 
was not clearly defined in the 
literature. 


C29H24 

1-Ethyl-l , 2 , 3-triphenylindene 



M. P., °C 
108 12 



407 


C2eHi8 
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2. ANTHRACENE OR PIIENANTHRENE WITH TWO PlIENYL 
SUBSTITUTIONS, CJLn-s* 


C,cH 18 

1 ,4-Dipheny lanthracene 





2 ,9-Diphenylanthracene 



M. P., °C 

165-1 GO 25 


This scries continued on next page. 


M. P., °C 
170 39 




9, 10-Diphenylanthracene 



M. P., °C 

247 

250-25 1 1 8 
249-250 23 - 56 
248 17 

247-248 16 - 23 

24725 , 34 
24033 

245-24G 29 
242-24S 28 
241-243 11 
214 (a) 34 

(a) This constant was determined on 
an isomeric form of the compound. 

9 , 10-Diphenylphenanthrene 



M. P., °C 
236 
2403 « 

237i«. so 
235-235.5 14 
235 38 
234 12 ’ 18 
233-234 40 


C27H20 

1-Benzhydrylanthracene 



M. P., °C 

173-175 37 


9-Benzhydrylanthracene 



M. P., °C 
204-205 4 







9-Phenyl-10-benzylanthracene 



155 7 

154 27 

151 s4 


9-Phenyl-10-o-tolylanthracene 



M.P.,°C ' 

261-262 33 
257-258 34 
172-173 (a) 34 

(a) This constant was determined on 
an isomeric form of the compound. 


9-Phenyl-l O-m-tolylanthracene 



M. P., °C 

182-183 34 


9-Phenyl-10-^-tolylanthracene 







M. P., °C 

19222 
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C27H20 


9-Benzhydrylphenanthrene 



M. P., °C 
175-176 1 
174- 175 3 


^-Biphenylyl-9-phenantlirylmethane 



M. P., °C 

192-193 3 


C28H22 



242 

245 s 


213-245 2 

211-242 13 

211 3 * 

210 13 

239-210“- 35 


9, 10-Di-o-tolylanthracene 



M. P., °C 

347-348“ 


9 , 10-Dibenzylanthracene 
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C30H26 

1 -Methyl-7-isopropyl-x , x-diphenyl- 
phenanthrene (a) 

R1.P,°C 
200 24 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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3. MISCELLANEOUS POLYNUCLEAR AROMATICS OF EMPIRICAL 

FORMULA C n H a „_34 

1 , 2-Benzocholanthrylene 



M. P., °C 

1713S 



1 , 2-(2' , 1 '-Acenaphtho)-anthracene 


M. P., °C 

181-181.3 29 

180.2-180.0’’* 



M. P., °C 

290-29 l 65 


1 ,2-(3' ,2'-Naphtho)-pyrene 


Benzo-[a]-indo-l3 , 2 , 1-ltl] -anthracene j 



. - 



I 1 




M. P., °C 

178-179* 9 


: m. p., °c . 

, 273» 

! 265-266 17 



1 ,2 ,4, 5-Dibenzopyrene 



M. P., °C 

238 - 239 31 

225 21 

2,3,4, 5-Dibenzopyrene 



M. P., °C 

226 - 227 16 

1,2,6, 7-Dibenzopyrene 



M. P., °C 
316 66 
308 18 

4,5,9, 10-Dibenzopyrene 



M. P., °C 

353 - 355 64 

310 - 342 21 

x,x, -Dibenzopyrene (a) 

M. P., °C 

320 - 320 . 5 ” 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

Benzo-[ghi]-picene 



M. P., °C 

281 . 5 - 282 88 
80* 8 









9-M ethyl-2 ,3,4, 5-dibenzopyrene 



M. P., °C 

225-226 15 


C26H18 

1 ,2-Dibenzylideneacenaphthene 
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C 2 ,Hx, 


9,9'-Bifluoryl 



M. P., °C 
246.5 
219 44 

24G-247 43, S9 ' 70 

2 J.Q6, 28. 30 

215 61 

241- 245 45, 74 

242- 244 16 
24 1 47 ’ 61 
240 39 ' 66> 09 


9-Benzbydrylidenefluorene 



M. P., °C 
229 

220.5 37 . 38. 40 

229-229. 5 63 
228 60 
225 32 
224-225” 

223. 5-224. 5 7C 
213 (a)” 

(a) This constant was determined 
on a stereoisomer of the compound. 


1 - ( 1 '-N aphthyl)-3- (9 ' '-fluorylidene) - 
propene-1 



M. P., °C 

174-175” 

Spiro [2-phenyi-3 , 4-benzocyclobu- 
tane-1 ,9'-fluorene] 



M. P., °C 

235 41 

Spiro[9 , 10-dihydroanthracene-9 ,9'- 
fluorene] 



M. P., °C 
207” 



Ct«Hi* 


420 


Spiro[9 , 1 0-dihydrophenanthrene-9 , 9 '- 
fluorene] 



M. P., °C 
195® 2 

x,x-Dihydrohexacene (a) 

M. P., °C 

3G9-370 45 

357-358 10 

(a) The hydrogeas are in either the 
5, 1G- or the G, 15-positions. 


1,2,3 ,4,5, 6-Tribenzo-9 , 10-dihydro- 
anthracene 



Phenyldi-(l'-naphthyl)-methane 



M. P., °C 
' 288 38 
204" 

9-Fluorylbenzhydrylidenemethane 



M. P., °C 

111 - 112 " 


This series continued on next page 


M. P., °C 
281-283 1 




421 


CjjHjg 


2 , 2 '-Difluorylmethane 



M. P., °C 

201 - 202 27 


9-Benzhydrylidene-9 , 10-dihydroan- 
thracene 



M. P., °C 
25G 60 


9 ,9-Diphenyl-10-methylene-9 , 10- 
dihydroanthracene 



M. P., °C 
192* 
187‘ 


Spiro[3-phenylindane-l ,9'-fluorene] 




A 


M. P., °C 

1 99-200” 





CjjHj! 


422 


C25H22 


1 , 4-D i- (3 '-methylindenylidene- 
methyl)-benzene 



c c 

M. p., °C 
224 4 3 


l-Phenyl-3-ben.zhydrylideneindane 



M. P., °C 

130-131.5 (a) 11 
130-131 (a) 11 
115-117 (a) 11 
115 (a) 11 
115 71 

(a) These constants were determined 
on isomeric forms. 


1,2, 3-Triphenyl-l , 4-dihydronaph- 
thalene 



M. P., °C 
105 8 


1,2, 4-Triphenyl-l , 4-dihydronaph- 
thalene 



M. P., °C 

142.5 114 10 


2 , 3 , 4-Triphenyl-l , 2-dihydronaph- 
thalene 



B. P., °C @ 760mm 
215 


9,9'-Bi- (9-methylfluoryl) 



M. P., °C 
209 s4 ' S6 
206 72 


1 , l-Di-(9'-fluoryl)-ethane 



M. P., °C 

262-263 62 



M. P., °C 

224-225 72 ’ 7 * 


218-219 7 


0.5* 










Cj«Hi2 


424 


9-Fluoryl-[9 (9 '-methylfluoryl)] - 
methane 



M. P., °C 

171-171.5” 



M. P., °C 
255“ 
248-249” 


2,3,6, 7-Dibenzo-4 , 8-diphenylbicy- 
clo-[3,3,0]-octane 



M. P., °C 

207-208 (a)” 

166-167 (a) 12 

(a) These constants were determined 
on isomeric forms. 

This series continued on next page 
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CjjHji 


Dibenzo-[de, op]-l , 2 , 3 , 8 , 9 , 10-hexa- 
hydropentacene 



M. P., °C 

255-256 20 


C29H24 

x-Benzyl-x-benzhydrylindene (a) 

M. P., °C 

137-138 (b) 76 
130 131 (b) 76 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

(b) These constants probably repre- 
sent two different comp ounds. 

1 ,4-Dimethyl-9-phenyl-10-benzyli- 
dene-9, 10-dihydroanthracene 



M. P., °C 
170* 


C30H26 

9 , 9'-Bi-(9-ethylfluoryl) 



M. P., °C 
210 64 ' 45 


This senes continued on m 





CjoHjj 


426 


2,3,6, 7-Dibenzo-4 , 8-dibenzylbicy- 
clo-[3,3,0]-octane 



M. P., °C 
141 1S 


2,3,6, 7-Dibenzo-4 , 8-di-m-tolylbicy- 
clo-[3, 3,0] -octane 



150» 


2,3,6, 7-Dibenzo-4 , 8-di-^-tolylbicy- 
clo-[3,3,0]-octane 

C 



M. P., °C 

188-189 (a) 12 
145-146 (a) 12 

(a) These constants were determined 
on isomeric form s. 

C32H80 

9 , 9 -Bi-( 10 , 10-dimethyl-9, 10-dihydro- 
anthryl) 



315 4 











427 


C|(Hj4 


C 34 H 34 

1 , 2-Di-[2'-(l '-phenyH ' , 2 ' , 3 ' , 4'- 
tetrahydronaphthyl)] -ethane 



M. P., °C 

169. 5-170. 5 34 


3. Barnett, K. de B., and J. A. Low, Ber. 

64,491931. 

4. Barnett, E. de B., and M. A. Matthews, 

Ber. 69, 767 1926. 

5. Bergmann, E., and A. Bondi, Ber. 66, 286 

1933. 

0. Bergmann, E., and S. Fujise, Ann. 483, 
65 1930. 

7. Bergmann, E., H. Hoffmann, and D. 

Winter, Ber. 66, 46 1933. 

8. Bergmann, E., and O. Zweeker, Ann. 

487, 1551931. 

9. Bergmann, F., D. Schapiro, and II. E. 

Eschinazi, J. Am. Chem. Soc. 64,559 
1942. 

10. Blum, O., Ber. 62, 8S1 1929. 
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13. Brand, IC., and K. O. Muller, Ber. 66, 601 

1922. 
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C36U38 
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aphtho)] -benzene 
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XVI. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA C„H 


C m H 12 

Coronene 



M. P., °C 
435 s8 
429-430* 8 


C 2 6Hi6 

9 , 9 '-Bifluorylidene 



M. P., °C 
187.5 

189-190 27, 40 - 44 

1895°. u 

187-189 4 * 

188 s9 - 77 
187-188 38 - 72 

187 «. 70 , 70 , 84 

18G-187 6 * 

185* 9 
184 41 - 43 


1 , 2- (4 ' , 3 Anthro )-anthracene 



M. P., °C 
308 24 
304 2 * 


1 ,2-Benzo-5,6-(3',2'-naphtho)- 
antliracene 



M. P., °C 

281-282 26 


281 82 




431 


Cj«Hn 


1 , 2 , 3 , 4 , 5 , 6-Tribenzoanthracene 





M. P., °C 
224 34 
223 28 


1,2,7, 8-Dibenzonaphthacene 



345 2 ‘ 


1 ,2,9, 10-Dibenzonaphthacene 



M. P., °C 

341-343 25 






432 


C2(sHl« 


2 ,3-(4' ,3'-Naphtho)-chrysene 
(3,4,8, 9‘Dibenztctraphene) 



385 23 


2,3,8, 9-Dibenzochrysene 



M. P., °C 
389 26 


5,6,11, 12-Dibenzochrysene 



M. P., °C 
218 711 
215 8 


2,3,5, 6-Dibenzotriphenylene 



M. P., °C 

185-186 1 * 

















219-219.5 12 M. P., °C 

39 1 71 
369-370 74 

3 (i8 2 

365 7 8 
361-365 30 


1,2, 7 ,8-Dibenzo-9-phenylfiuorene 

(a) This compound was thought by 






207 u> 19 

205-206 so ' "• 8S 


1,2, 4-Triphenylnaphthalene 


l-Benzylidene-2 , 3-diphenylindene 



M. P., °C 

181-185 58 - 61 


1,2, 3-Triphenyln aphthalene 



M. P., °C 

153-154“ 
152-153. 5 21 
51 15 



M. P., °C 

158-159 15 


l-(9'-Fluorylidene)-l , 2-diphenyl- 
propene-2 



M. P., °C 

197-198 4 * 














437 


C J 8 H 20 


9 , 9 '-Bi-9 , 1 O-dihydrophenanthryli- 
dene 



303 ® 


2,3,6, 7-Dibenzo-4 , 8-diplienylbicy- 
clo-[3 , 3 , 0]-octene-l , 5 



M. P., °C 

285 - 286 *° 


Spiro[2-methyl-3-phenylindene- 1,9'- 
fluorene] 



M. P., °C 

173 - 174 . 5 40 

Spiro[2-phcnyl-3-metbylindene-l,9'- 

fluorene] 



M. P., °C 

152 . 5 - 153 . 5 49 

1,2,3, 4-Dibenzo-9-phenyl-9 , 10- 
dihydroantliracene 



M. P., °C 
192 10 







c 28 h s * 


438 


9,10,9', 10'-Bi-(9 , 10-dihydroanthryl- 
ene) 

(Paranthraeene) 



243.5 

2444, II, 78 

242-2 44 61 
242-243 86 
240 52 
Df 

1.265 61 
1.2G1 (a) 14 

(a) The temperature of this determi- 
nation was not given. 


1,2,3, 4-Di-(3 ' , 2 '-indo)-5 , 6-[3 " , 2 
(5"-methylindo)]-benzene 



423 71 


C;oH22 


1 -Benzylidene-3-benzhydrylindene 



M. P., °C 

131.5-132.5“ 

130 28 










439 


Cj»H 


21 


l-Benzhydrylidene-3-benzylindene 



M. P., °C 

130-130.5 85 


l-Benzylidene-2-benzyl-3-phenylin- 

dene 



M. P., °C 

177.5— 179 1 ® 
174-175“ 




440 


l-Naphthyl-(4'-methyl-/>-biphenylyl)- 

phenylmethane 




9 \ 


M. P-, °C 
171* 7 


l-(9'-Anthryl)-2-[9' , -(9' / , 10"-dihy- 
droanthryl)]-ethane 





2,3,6, 7-Dibenzo-4 , 8-di-m-tolylbi- 
cyclo-[3 , 3 ,0]-octene-l , 5 



M. P., °C 

17S-180 20 


2,3,6, 7-Dibenzo-4 , 8-di-/>-tolylbi- 
cyclo-[3 , 3 , 0]-octene-l , 5 

c 



M. P. ( °C 
308‘ 


M. P., °C 
200 10 










441 


1 ,2-Cyclohexano-9, 10-diphenyl- 

anthracene 


1 , 2 , 3 , 4 , 5 , 6-Tri- [3 ' , 2 '- (5 '-methyl- 
indo)] -benzene 



M. P., °C 

235-23G M 

6 , 1 1 -Diphenyl-l ,2,3, 4-tetrahydro- 
naphthacene 



M. P., °C 
447 n 



a-Diphenyltruxane (a) 

M. P., °C 
20 1 - 202 75 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


M.P., °C 

298 2 " 

Xs-Hexahydroheptacene (a) 7 -Diphenyltruxane (a) 

M. °C M. P., °C 

354 M 169- 171 75 

(a) The structure of this compound (a) The structure of this compound 

was not clearly defined in the was not clearly defined in the 
literature. literature. 
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C„H 


28 


C32H28 


l-(Di-p-tolylmethylene)-3-p-tolyl-5- 

methylindene 



C.tjH.w 

1 , 2 , 3 , 4 , 5 , 6-Tri- [3 ' , 2 (xc-hexahy- 
dronaphtho)-cyclobutano]- 
benzene (a) 

M. P., °C 

124 - 128 32 

(a) The structure of this compound 
was not clearly defined in the 
literature. 



M. P., °C 
192 - 193 22 


C34H32 

3,9-Dibenzyl-4,5,6,6a,6b,7,8,9- 

octahydroperylene 



M. P., °C 
154 8# 


Didecahydronaphtho-[2' , 1 ' , 8'- 

bcd, 2",l",8"-klm]-l,2,2a,3,4, 
4a , 5 , 6-octahydrocoronene 



340’ 5 


Reference s on Polynuclear Aromatics of 
Rjtipmtal Foimula 

1. Bachmnim, W. E., J. Am. Chem. Soc. 

56, 1363 1934. 

2. Backer, II. J , and II. B. J. Schrink, 

Hoc. tmv. chim 50, 10GG 1931. 

3. Banus, A G., aii.l J. Monclic, Analog 

gee. ospan. fin quim. 33, 655 1935; 
Chem. Zentr. 1936, II, 2130. 

4. Barberio, M., Gazz. chim. ital. 33, II, 

I GO 1903. 

5. Barnoit, 10. do B., and M. A. Matthews, 

Bor. 69, 7G7 1926. 

G. Bergmann, TO., and F. Bergmann, J. 
Am. (diem. Soc. 59, 1443 1937. 

7. Bergmann, 10., and S. Fujise, Ann. 480, 

188 1930. 

8. Bergmann, F., and S. Fujise, Ann. 483, 

65 1930. 

9. Bergmann, 10 , and T. Ukai, Bor. 66, 54 

1933. 

10. Bergmann, 10., and O. Zweeker, Ann. 

487, 155 1931. 

11. Bergmann, F., D. Schapiro, and II. E. 

Eschinazi, J. Am. Chem. Soc. 64, 559 

1942. 

12. Berliner, E., J. Am. Chem. Soc. 64, 2894 

1942. 

13. Beyer, IT., and J. Richter, Ber. 73, 1319 

1940. 

14. Bhatnagar, S. S., M. B. Nevgi, and R. 

N. Mathur, Z. Physik 100, 141 1936. 


15. Blum, O., Ber. 62, 881 1929. 

16. Blum-Bergmann, O., J. Chem. Soc. 

1935, 1020. 

17. Brand, K., Ber. 54, 1987 1921. 

18. Brand, K., and L. W. Berlin, Ber. 07, 

816 1924. 

19. Brand, K., and O. Horn, J. prakt. 

Chem. 116, 351 1927. 

20. Brand, K., and W. Miihl, J. prakt. 

Chem. [2] 110, 1 1925. 

21. Brand, K., and II. W. Stephan, Ber. 72, 

2168 1939. 

22. Brand, K., and G. Wendel, J. prakt. 

Chem. [2] 115, 335 1927. 

23. Clar, E., Ber. 76, 119 1943. 

24. Clar, E., H. Wallenstein, and It. Ave- 

narius, Ber. 62, 950 1929. 

25. Cook, J. W., J. Chem. Soc. 1931, 499. 

26. Cook, J. W., I. Hieger, 10. L. Kennaway, 

and W. V Mayneord, Proc. Roy. 
Soc. (London) 111B, 455 1932. 

27. Courtot, C., Ann ehnn. [0] 4, 168 1915. 

28. Courtot, C., Ann. chim. [0] 6, 52 1916. 

29. Dufraisse, 0., and R. Ilorclois, Bull’ 

soc. chim. [5] 3, 1891 1936. 

30. Dziowoiiski, K., and J. Podgorska, Bull. 

intern, aead. sci. Cracovie 1916A, 8. 

31. Dziowoiiski, K., and J. Suszko, Bull. 

intern, aead. polon. sci., Classc sci. 
math. nat. 1921 A, 67. 

32. Dziowoiiski, K., and J. Suszko, Bull. 

intern, aead. polon. sci., Classe sci. 
math. nat. 1923A, 17. 

33. DziewoAski, Iv., and J. Suszko, Roczniki 

Chem. 1, 387 1921; C. A. 17, 1159 1921. 

34. Ficscr, L. F., and E. M. Dietz, Bor. 62, 

1827 1929. 

35. Fromherz, II., L. Thaler, and G. Wolf, 

Z. Elcktrochem. 49, 387 1943. 

37. Comberg, M., and J. C. Pernort, J. Am. 

Chem Soc. 48, 1372 1926. 

38. Gracbe, C., Ber. 25, 3146 1892. 

39. Graebe, C., and IT. Stindt, Ann. 291, 1 

1896. 

40. Grignard, V., and C. Courtot, Compt. 

rend. 152, 1493 1911. 

41. Hantsch, A., and W. II. Glover, Ber. 39, 

4153 1906. 

42. Kliegl, A., Ber. 43, 2188 1910. 

43. Kliegl, A., Ber. 64,24201931. 

44. Klinger, II., and C. Lonnes, Ber. 29, 2157 

1896. 


References 


444 


45. Koelsch, C. F., J. Am. Chem. Soc. 66, 

3394 1933. 

46. Koelsch, C. F., J. Am. Chem. Soc. ’66, 

480 1934. 

47. Koelsch, C. F. . and P. R. Johnson, J. 

Am. Chem. Soc. 65, £67 1943. 

48. Koelsch, C. F., and R. II. Ilosenwald, 

J. Am. Chem. Soc. 69, 2170 1937. 

49. Koelsch, C. F., and R. V. White, J. Org. 

Chem. 6, 602 1941. 

50. Kuhn, R., and A. Winterstein, Helv. 

Chim. Acta 11, 110 1928. 

51. Lippman, E., and R. Fritseh, Sitzber. 

Akad. Wiss. Wien, Math, naturw. 
Klassc 113, Abt. lib, 429 1904. 

52. Luther, R., and F. Weigert, Sitzber. kgl. 

preuss. Akad. Wiss. 1904, S28. 

53. Manchot, W., and P. Krische, Ann. 337, 

170 1904. 

54. Marschalk, C., Congr. chim. ind., 18th 

Congr., Nancy 1938, 976; Chem. 
Zcntr. 1939, II, 3078. 

55. Matthews, M. A., J. Chem. Soc. 1926, 

236. 

56. Mikhailov, B. M., and N. G. Chernova, 

J. Gen. Chem. (U. S. S. It.) 12, 2S8 
1942; C. A. 37, 3080 1943. 

57. Nierenstein, M., and C. W. Webster, J. 

Am. Chem. Soc. 67, 691 1945. 

58. Orekhov, A., Ber. 47, 89 1914. 

59. Orekhov, A., J. Russ. Phys. Chem. Soc. 

48, 1702 1916; C. A. 11, 3275 1917; 
Chem. Zentr. 1923, I, 1619. 

60. Orekhov, A. P., and R. Grinbcrg, J. 

Russ. Phys. Chem. Soc. 48, 1713 1916; 
C. A. 11, 3275 1917; Chem. Zentr. 1923, 
1, 1619. 

61. Orndorff, W. It., and F. K. Cameron, 

Am. Chem. J. 17, 658 1895. 

62. Pummcrer, R., and G. Dorfmuilcr, Ber. 

46, 2386 1913. 

63. Rcddelien, G., Ber. 53, 355 1920. 

64. Ruggli, P., Ann. 414, 125 1917. 

65. Schlenk, W., and E. Bergmann, Ann. 

463, 1 1928. 

66. Schmidt, J., and H. Wagner, Ber. 43, 

1796 1910. 

67. Schoepfle, C. S., J. Am. Chem. Soc. 44, 

188 1922. 


68. Scholl, R., and K. Meyer, Ber. 66, 902 

1932. 

69. Schonberg, A., A. Stephenson, H. Kalt- 

schmitt, E. Peterson, and II. Schulten, 
Ber. 68, 237 1933. 

70. Schonberg, A., and T. Stolpp, Ann. 483, 

90 1930. 

71. Seka, R., and W. Kclleman, Ber. 76, 1730 

1942. 

72. Smedlcy, I., J. Chem. Soc. 87, 1249 1906. 

73. Stobbe, H., and E. Farber, Ber. 67, 1838 

1924. 

74. Stobbe, II., and F. Zschocli, Ber. 60, 457 

1927. 

75. Stoermer, R., and G. Foerster, Ber. 52, 

1255 1919. 

76. Suszko, J., and It. Schillak, Roczniki 

Chem. 14, 1216 1934; C. A. 29, 6231 
1935; Chem. Zentr. 1935, I, 2361. 

77. Vanscheidt, A. A., J. Russ. Phys. Chem. 

Soc. 68, 219 1926; C. A. 21, 3616 1927; 
Chem. Zentr. 1927, 1, 92. 

78. Wegor, M., Z. angew. Chem. 22, 338 1909. 

79. Wieland, II., K. Heymann, T. Tsatsas, 

D. Juclium, G. Varvoglis, G. Labriola, 
O. Dobbelstein, and II. S. Boyd- 
Barrett, Ann. 514, 1451934. 

80. Wieland, II., and H. Kloss, Ann. 470, 201 

1929. 

81. Wieland, II., and E. Krause, Ann. 443, 

129 1925. 

82. Winterstein, A., and K. Schon, Z. 

physiol. Chem. 230, 146 1934. 

83. Wisliccnus, W., Ber. 48, 617 1915. 

84. Wiltig, G., and W. Lange, Ann. 636, 266 

1938. 

85. Wuest, II.-M., Ann. 415, 291 1918. 

86. Yamaguchi, S., J. Chem. Soc. Japan 9, 

303 1934; Chem. Zentr. 1934, II, 4045. 

87. Zal’kind, Y., and A. Kruglov, Ber. 61, 

2306 1928. 

88. Zal’kind, Y., and A. Kruglov, J. Russ. 

Phys. Chem. Soc. 61, 803 1929; C. A. 
23, 4678 1929. 

89. Zinke, A., and O. Benndorf, Sitzber. 

Akad. Wiss. Wien, Math, naturw. 
Klasse 143, Abt. lib, 1 1934. 



XVII. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA 


C„H 


2n— 88 



XVII. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA 

C n H2»-88 


C26H14 

Diindo-[3,2,l-de,3',2',l '-kl] -anthra- 
cene 

(Rubicene) 



M. P., °C 
306 31 

30G (a) 36 - 37 
300 (b) 2 " 

305 (b) 27 

(a) The structural formula of this 
compound was given in the litera- 



, but later 
work proved the above formula to 
be correct for rubicene. 

(b) This compound is given the 
formula C 2 «Hi 2 in the literature. 


The structural formula is given as 
follows: 



Diindo-[3 , 2 , 1-de , 3 ' , 2 ' , 1 '-mnl- 
anthracene 

(Isorubicene) 



335 (a) 18 

(a) This compound sinters at 330. 
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447 


Ca«Hn 



M. R, °C 

374-375 20 


C27H10 

Diindo-[3 , 2-c , 1 ' , 2 ' , 3 '-jk]-phenan- 
threne 



C2JH18 

1 ,2-Di-(9'-fluorylidene)-ethane 



M. I 5 ., °C 

372-374 45 

3G0 43 

1 ,2'-Bianthryl 



Additional Data 
Sublimation Temp. (°C) 
330 10 


M. P., °C 

198-199 44 










CjjHu 
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2,2'-Bianthryl 



M. P., °C 

355-355.5 89 


9,9'-Biantbryl 



M. P., °C 

319-320 26 
308-310 1 *' 19 
304* 8 
300-302 8 

3QQ28, 32, 38, 40 


Isodianthryl (a) 

M. P., °C 
312 s 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


1 , 1 '-Biphenanthryl 



M. P., °C 

224-226*° 
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CjgHu 


9 , 9 '-Biphenanthryl 



M. P., °C 

188 - 189 4 * 

184 - 185 ® 


x, x '-Biphenanthryl (a) 

M. P., °C 
308® 4 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


3,4,7, 8-Dibenzo-2 , 6-diphenylbicy- 
clo-[3,3,0]-octadiene-l ,5 



M. P., °C 
269-260“ 
259‘* 


1 ,4-Diphenyl-2,3-(2', l'-acenaphtho)- 
5-metliylenecyclopentadiene-l ,3 



M. P., °C 

225 - 226 ®* 


This series continued on next page 








C«Hu 


450 


1 ,4-Diphenyl-2,3-(2', 1 '-acenaphtho)- 
benzene 



M. P., °C 

1G2-163 22 

160-1G1 1 


2 ,3-Benzo-l-phenyltriphenylene 



M. P., °C 
227*- • 


1,2,11, 12-Dibenzo-3 , 10-dihydro- 
perylene 



M. P., °C 

2G9-270 17 


CnHso 

1 , 2-Benzo-9-/>-biphenylylfluorene 



M. P., °C 
27G 28A 
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C29S20 


3 , 4-Benzo-9-p-biphenylylfluorene 



m. r., °c 

275 - 276 21 


2,3-Benzo-l ,4-dipheny‘fluorene 



M. P., °C 
199 « 


C30H22 

9-Phenyl-10-(l '-naphthyl)-9 , 10- 
dihydroanthracene 



M. P., °C 
225 29 


x , x-(x' ,x"-Diphenanthryl)-ethane 

(a) 

M. 1\, °C 

252 . 5 - 25 1 . 5 41 

(a) The structure of this compound 
\vas not clearly defined in the 
literature. 



452 



12 


3,4,7, 8-Dibenzo-2 , 6-di-o-tolylbi- 
cyclo-[3 ,3 ,0]-octadiene-l , 5 



M. P. ( °C 
240 12 


3,4,7, 8-Dibenzo-2 , 6-di- m-tolyl- 
bicyclo-[3 ,3,0] -octadiene- 1 , 5 



M. P., °C 

184 - 185 12 

184 “ 


3,4,7, 8-Dibenzo-2 , 6-di-^-tolylbi- 
cyclo-[3 , 3 , Ol-octadiene-1 , 5 



c 

M. P., °C 


271 - 272 11 

271 “ 


3,4,7, 8-Dibenzo-2 , 6-dibenzylidene- 
bicyclo-[3 , 3 , 0]-octane 



M. P., °C 
255 u - » 
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C.oH 


12 


5 , 12-Diphenyl-S , 12-dihydronaph- 
thacene 



M. P., °C 

206-207” 


6 , 12-Diphenyl-4b , lOb-dihydro- 
chrysene 



C32H26 

9 , 9'-Bi-2 , 3-dimethylanthryl 



M. P., °C 
310 4 


10, lO'-Bi-l ,3-dimethylanthryl 


C 



C 


M. P., °C 
284 4 


This series continued on next page 


M. P., °C 

265-266” 







CjjHji 
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1 , 4-Di- (9 -phenanthryl) -butane 



M. P., °C 

214-216 7 


3,4,7, 8-Dibenzo-2 , 6-di-(3 ' , 4 

dimethylphenylbicyclo-[3 ,3 ,0]- 
octadiene-1 ,5 


This series continued on next "page 


c 



c 


M. P., °C 
212 1 * 
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C|*Hja 


C38H38 

1 , 1 '-Bi- ( 1 -phenyl-3-terM)Utylin- 
denyl) 



I I 

c c 


m. r., °c 

150-151 2 
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XVIII. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA 


C„H 


2n— 40 


C28H1S 

1 , 2-Di- (9 '-fluorylidene) -ethene 


c 



M. P., °C 
330 32 


1 ,2-(4',3'-Naphtho)-4, 5-benzo- 
pyrene 



M. P., °C 

242-244“ 



2,3,8, 9-Dibenzoperylene 



M. P., °C 

310-343 26 ’ 27 
299-300 39 


2,3,10,11 -Dibenzoperylene 



M. P., °C 

343-345 (a) 39 
343 (a) 9 - *« 

315-318 (a) 2#> 27 

(a) Clar (“Aromatiache Kohlenwas- 
serstolTe,” Springer-Verlag, Ber- 
lin, 1941, p. 236) indicates that 


453 








459 


C 28 H lt 


these are three different com- 
pounds, but does not assign a 
definite structure to the compound 
in references 26, 27, and 39. 


C29H18 


2 , 3-[3 ' , 2 '- ( 1 '-Phenylindo)] -pyrene 



M. P., °C 

279-280 16 


9-Phenyl-10-(l'-naphthyl)-anthracene 



M. P., °C 
244-245 4 
229 25 


C30H20 

1 ,4-Di-(9'-fluorylidene) -butene-2 


c 

y 


340 s4 

331-332” 




1 ,2-Di-(9'-anthryl)-ethene 



M. P., °C 

337 3 8 














4 G 1 


C30H20 


1 ,2-Benzo-9, 10-diphenylanthracene 



M. P., °<J 
192 13 


5 , 1 1-Diphenylnaphthacene 

( Di phcny lrubcnc) 



m. p., °c 

301-302 21 


5 , 12-Diphenj r Jnaphthacene 



M. P., °C 


207-208 20 

x,x-Diphenylnaphthacene (a) 

M. P., °C 
258 22 

(a) The structure of this compound 
Avas not clearly defined in the 
literature. 

5 , 6-Diphenylchrysene 



M. P., °C 

208-209 17 




CjoHjo 
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6, 12-Diphenylchrysene 



285 35 


2,3,4,5-Dibenzo-l-phenyl-l ,3a- 
dihydropyrene 



M. P., °C 

257-258 1 ’ 


C31H22 

1,1, 3-Triphenyl-3-(l '-naphthyl)- 
propadiene 



M. P., °C 

142 (a) 1 * 

100-102 (a) 16 

(a) These constants were determined 
on different crystalline forms. 


1 , 3-Diphenyl-l-pentadeuterophenyl- 


3-(l '-naphthyl)-propadiene 

D 



M. P., °C 
142 (a) 1 * 

100-101 (a) 1 * 

These constants were determined 
(a) on different crystalline forms. 







2 








C«Hj4 


464 


4 , 5-Benzo-l , 3-diphenyl-l-A 
tolylindene 



M. R, °C 
172-175 1 * 


Phenyl-^-biphenylyl-(9'-fluoryl)- 

methane 



M. P., °C 
253-254* 


9,9, 10-Triphenyl-9 , 10-dihydro- 
anthracene 



M. P., °C 

258-260*® 

248-256 (in nitrogen) 2 
234-235* 


M. P., °C 
230* 

226-227* 7 
223-225** 
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CjjH 


u 


5 , 1 1-Di-^-tolynaphthacene 


c 



c 

M. P., °C 

335-336” 


x , x-Dibenzylchrysene (a,) 

M. P., °C 
254 23 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

C33H26 

1,1,3, 3-Tetraphenylindane 



M. P., °C 

191-192 30 


9-Phenyl- 1 0-benzhydryl-9 , 10- 
dihydroanthracene 



M. P., °C 
217 s 


9 , 9-Diphenyl-10-benzyl-9 , 10- 
dihydroanthracene 



M. P., °C 
192 7 










ChHjs 
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C34H28 

5,6,7, 8-T etraphenyl-1 ,2,3, 4-tetra- 
hydronaphthalene 



M. P., °C 

271-272 19 


x , x-Diphenyl-Xs-hexahydropen tacene 

(a) 

M. P., °C 
252* 

(a) The structure of this compound 
was not clearly defined in the 
literature, but the phenyl groups 
are probably in the 6- and 13- 
positions. 


C3eHj2 

Tetraindene (a) 

M. P., °C 

109-1 10 10 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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XIX. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA C„H 2 , _« 


c w h 18 

2,3,4, 5-Dibenzo-l-phenyl pyrene 



M. P., °C 

242 - 243 11 


1 ,2,3, 4-Di- (3 ' , 2 '-naphtho ) -anthra- 
cene 



392* 9 
390 19 
388* 9 
387 19 


1 , 2-Benzo-S , 6-(2 ' , 3 '-phenanthro) 
anthracene 



M. P., °C 

398 - 399 14 

469 










470 



M. P., °C 435-440 (a) 1 * 

(a) This compound melts with decomposition. 

1,2,8, 9-Dibenzopentacene 



M. P., °C -110(a) 18 

(a) This compound melts with decomposition. 


1 , 2-(2 ' , 3 '-Indo)-3 ,4-(2 ' , 1 '-ace- 1 , 2-[2 ' , 1 '-(3 , 4'-Benzoacenaphtheno)] - 

naphtho)-fluorene 3 , 4-benzoacenaphthene 
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C«H 


30 


CnHso 

Di-(3-phenylindenylidene)-methane 



M. P., °C 
205-206 7 


1 ,2 ,7,8-Dibenzo-9-(l'-naphthyl)- 
fluorene 



191 8 - 9 


2,3,6, 7-Dibenzo-x-(2 '-naphthyl) - 
fluorene (a) 

M. P., °C 

235-237 (in carbon dioxide) 10 
(a) The structure of this compound 
was not clearly defined in the 
literature. 


C52H22 


Bi-3 , 3 '-(1-Benzylideneindenyl) 



M. P., °C 
217.5 s1 


This series continued on next page 





C|jHj2 
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Spiro[9-phenyl-9 , 10-dihydroanthra- 
cene-1 0 , 9 '-fluorene] 



M. P., °C 

267-268 16 



9-Phenyl-9'-methyl-9 , 9'-b'fluorenyl 



M. P., °C 
161 21 


9-Phenyl-10-benzhydrylanthracene 



M. P., °C 
154-155 4 












474 


Cs4H 2 « 

9-Benzyl- 10-benzhydrylanthracene 



This series continued on next page 


M. P., °C 
236 * 


6 , 13-Diphenyl-5 ,7,12, 14-tetrakydro- 
pentacene 



M. P., °C 
329 - 331 * 
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CjflHjo 


C38H30 


4,4'-Bi-(l ,2,3, 4-tetrahydrotri- 
phenylenyl) 



300 5 
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XX. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA C»H Jb _44 




M. P., °C 

44 1-442 9 


Diindo-13 , 2 , 1-f g , 3 ' , 2 ' , 1 '-op] - 
naphthacene 

(Diplienylenerubene) 



M. P., °C 
465 3 * 6 

Additional Data 
Sublimation Temp. (°C) 

270-275 0.1mm 6 

This series continued on next page 
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CsoHie 


478 


Dinaphtho-fl , 8-ab , 1 ' , 8'-hi]-pyrene 

(Chalcacene) (a) 



M. P., °C 

358-3G0 8 - 7 

(Rhodaccne) (b) 



M. P., °C 

338-340 6 

(a) This name Is given to the form of 
the compound having a benzenoid 
structure. 

(b) TThis name is given to the form of 

the compound having a quinoid 
structure. 


Dinaphtho-[3 , 2 , 1-cd , 3 ' , 2 ' , 1 '-jk]- 


pyrene 



This series continued on next page 


M. P., °C 

372-373* 





















Ct*H]i 


480 


C36H26 


1 ,3-Diphenyl-l , 3-di- ( 1 '-naphthyl) - 
propene-1 



167 - 169 “ 


1,1,1 ,2-Tetraphenyl-2-(l -naphthyl- 
ethane 



M. P., °C 

194-196 (in nitrogen) 2 
184-194 (in air) 2 
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C36H28 


1 ,8-Dibenzhydrylnaphthalene 



M. P., °C 
243 12 
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C30H14 

Dibenzo-[bc , ef]-coronene 



Additional Data 
Sublimation Temp. (°C) 

ca 500 1 mm 1 * 


Dibenzo-[bc , kl]-coronene 


Additional Data 
Sublimation Temp. (°C) 
450-500 11 


C32H18 

4,4'-Bi-(l ,2-benzoacenaphthyl) 



C33H20 

Spiro[indo-[3' , 2' , 1 '-cd]-2-phenylin- 
dene-1 ,9"-fluorene] 



483 













c*<h m 


484 


C34H2J 

1 ,3-Di-(9'-fluorylidenemethyl) 
benzene 




M. P., °C 

178-179'® 


1 , 4-Di- (9 '-fluorylidenemethy 1) - 
benzene 



M. P., °C 

209-2 10 l ® 


9 , 10-Di-(1 '-naphthyl)-anthracene 



M. P., °C 

430-43 1 2 « 
430 23 


9 , 10-Di-(2 '-naphthyl)-anthracene 



M. P., °C 
379 JS 
378-379 2 * 









485 


C,4H„ 


Bi-9,9'-(l ,2-benzofluoryl) 



M. P., °C 
257 20 
22 1 21 


2 , 3- (2 ' , 1 '-Acenaphtho)- 1 ,4,5- 
triphenylbenzene 



M. P., °C 
195-196 7 


1,2, 7, 8-Dibenzo-9-(9'-fluoryl)- 
fluorene (a) 



M. P., °C 

27020 . 21 


fa) The structure of this compound 
was not clearly defined in the 
literature. 


C3&H24 

1 , 3-Diphenyl-l , 3-di-(l '-naphthyl)- 
propadiene 



M. P., °C 

242-244 (a) 10 - 11 
240 5 

158-159 (b) (c) 10 - 11 
Additional Data 

[«U«« = +437° (b) 10 - 11 
y\lm = -438° (c )«• 21 
(a) This constant was determined on 
the dl - fonn of the compound. 











CsiHsi 
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(b) This constant was determined on 
the d-form of the compound. 

(c) This constant was determined on 
the Worm of the compound. 

Di-(x,x'-phenanthryl)-phenylmethane 

(a) 

M. 1\, °C 
165 s 

(a) The structure of this compound 
was not clearly defined in the 
literature. 




Bi-3 , 3'-[l-(3"-phenylpropen-2"- 
ylidene)-indenyl] 



1 ,4-Dibenzhydrylidene-l ,4-dihydro 
naphthalene 



M. P., °C 

262 - 263* 7 


This scries continued on next page 
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1-(1 '-Naphthyl) 1 , 2-di-/>-biphenyl- 
ylethene 



M. P., °C 

209-214 14 


1 -Benzhydrylidene-4- ( 1 '-naphthyl- 
phenylmethylene)-cyclohexadiene 
-2,5 



M. P., °C 

240-241 (in carbon dioxide) 4 
238-239 (in carbon dioxide) 1 


x-Benzhydrylidene-x , x-diphenyl- 

x,x-benzocycloheptadiene-x,x (a) 

M. P., °C 

181-182 1 * 


(a) Tlie structure of this compound 
was not clearly defined in the 
liicrature. 


2,3,6, 7-Dibenzo-4 , 8-di-(2'-naphthyl)- 
bicyclo-[3 , 3 , 0]-octane 



M. P., °C 
225* 



C$$Bj j 


488 


1,2,5, 6-Dibenzo-9 , 10-dibenzylan- 
thracene 



M. P., °C 

195-201 (a)* 

(a) This compound melts with decom- 
position. 


x , x , x-Tripheny 1-x , x-dihydronaph- 
thacene (a) 

M. P., °C 
208-209* 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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CaH„ 

Dinapbtho-[2 , 1 , 8-cde , 2 ' , 1 ' , 8 '-lmn] - 
perylene 



M. P., °C 
213-2U 17 


CmHm 


9 , 9'-Bi-(2 , 3-benzofluorylidene) 



232“ 


sym-Di-a-naphthylenediphenylene- 
ethene (a) 

M. P., °C 
317-318“ 


i unsym-Di-a-naphthylenediphenylene- 
elhene (a) 

M. P., °C 



(a) The structure of this compound 
was not clearly defined in the 
literature. 


490 







491 



C 3 cH»4 I This series continued on next page 


1,3, 5-Tri-(l '-naphthyl)-benzene 



M. P., °C 

190.5-191* 





C*eH24 


492 


1,3, 5-Tri-(2 '-naphthyl)-benzene 



M. P., °C 
234-235 5 


x , x-Di-/>-biphenylylacenaphthylene 

(a) 

M. P, °C 

189. 5-190. 5 1 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


5,6,1 1-Triphenylnaphthacene (a) 

(Triphenyl rubene) 



M. P., °C 

236-237 3 * «• 7 * 9 

(a) This compound was named Di- 
phenylrubrene in reference 7. 


1 , 2 ,4-Triphenyltriphenylene 



250 # 
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C|«Hj4 


3 , 9-Di-(l '-phenethenyl)-perylene 


M. P., °C 

257-258 21 


(4 , S-Di-/>-tolylcyclopenten-4-o)-[cdl 

perylene 




M. P., °C 

326. 5-327. 5 W 






CjgHsg 
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C38H28 

l-Benzhydryl-9 , 9-diphenylfluorene 



M. P., °C 

219- 220 14 


4-Benzhydryl-9 , 9-diphenylfluorene 



M. P., °C 

219.5-221 1 " 

219-220 14 


1,4,9, 10-Tetraphenyl-9 , 10-dihydro- 
anthracene 


M. P., °C 
217 (a) 18 
205 (a) 18 

(a) These constants were determined 
on stereoisomers. 
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9,9,10, 10-Tetraphenyl-9, 10 -dihy- 
droanthracene 



M. P., °C 

15913,20 


9,9,10, 10-Tctraphenyl-9 , 10-dihydro- 
phenanthrene 



M. P., °C 

339.5-341 19 


CjiHu 

C39H30 

1 , 3 , 5-Tri-[l , -(4'-methylnaphthyl)]- 
benzene 


C 



M. P., °C 

185® 

1 , 1 ,2,2-Tetraphenyl-l-(2'-fiuoryl)- 
ethane 



M. P., °C 

187-190 (in nitrogen) 2 
168-176 2 









CjjHjo 


496 


1 , 1 ,2,2-Tetraphenyl-l-(9'-fluoryl)- 
ethane 



205 11 
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2n— 50 



POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA C n H 2 n-6o 


C34H18 

Tetrabenzo-[de , hi , op , st]-pentacene (a) 



M. 1\, °C 

5S0 (in sealed tube) 8 


(a) This compound exists in solution 
with free valences in the 5a- and 
12a-positions. 


Dinaphtho-[3 , 2 , 1-cd , 3 ' , 2' , 1 '-lm]- 
perylene 

(Isoviolanthrene) 



M. P., °C 
51 0 7 


Additional Data 
Sublimation Temp. (°C) 

4G0 (in carbon dioxide) 2 * 

498 


499 


C 3 4H 18 


Dinaphtho-[4 , 3 , 2-cd , 3 ' , 2 ' , 1 '-lm]- 
perylene 

(Violanthrcne) 



M. P., X' 
478 7 














500 


C*eH 


tt 


6 , 6'-Bi- ( 1 , 2-benzoanthryl) (a) 



M. P., °C 
310 10 

(a) The structure of this compound 
may be 7 , , 2-benzoanthryl). 


Indo-[3',2', l'-fg]-ll , 12-diphenyl- 
naphthacene 

(Diphenylphenylenerubene) 



C33H23 

1 , 4-Di- (3 '-phenylindenylidenemethyl) 
-benzene 



M. P., °0 

231-232 1 * 


This series continued on next page 


M. P., °C 
270-271 11 
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CjsHj« 


9 , 9'-Bi- (3-phenylfluoryl) 



M. P., °C 

190-193® 


9 , 9'-Bi- (9-phenylfluoryl) 



M. P., °C 
256“ • 22 
254 1 ® 

248-250 20 

Df 

1.266 0° 27 

9 , 9'-Bi- (x-phenylfluoryl) (a) 

M. P., °C 
225 s 


(a) The structure of this compound 
was not clearly defined in the 
literature. 

9 , 10-Di-/>-biphenylylanthracene 



41 5 12 


This series continued on next page 










602 


CasHii 

1,4,5, 8-Tetraphenylanthracene 



370 u 


1 ,4,9, 10-Tetraphenylanthracene 



M. P., °C 
205 2t * 26 
204 24 


2,3,9, 10-Tetraphenylanthracene 



M. P., °C 
324-325 1 


Indo-[3' ,2' , l'-de]-l,9, 10-triphenyl- 
9, 10-dihydroanthracene 



M. P., °C 
322 26 > « 










Spiro[9 , 9-diphenyl-9 , 10-dihydro- 
anthracene- 10 , 9'-fluorene] 


503 


CjjHjj 



M. P., °C 363-304° 



1 , 1 , 3 , 5 , 6-Pentaphenylindene 



M. P., °C 


227 1 



CjjHjs 


504 


1,2, 3, 5, 6-Pentaphenylindene 



280 1 


9 , 9-Diphenyl- 10-benzhydrylidene- 
9 , 10-dihydroanthracene 



SB 



IK 




This series continued on next page 


M. P., °C 
286 J 

m* 







505 


CjoHjo 


C40H30 

1 ,3-Diphenyl-2-(4'-benzhydryl- 
phenyl)-indene 



M. 1\, °C 

173-175 14 


9 , 9'-Bi- (9-benzylfluoryl) 



M. P., °C 

203-203.5” 

203 2: 

x , x'-Bi- (x-p-tolylfluoryl) (a) 
M. P., °C 
21G U 


(a) The structure of this compound 
was not clearly defined in the 
literature. 


1 ,2-Diphenyl- 1 ,2-di-(9'-fluoryl)- 



M. P., °C 
321 17 





C<oHj 0 
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9 , 9'-Bi- (10-phenyl-9 , 10-dihydro- 
anthryl) 



M. P., °C 
260 18 


l-(9'-Phenanthryl)-l , 1 ,2 ,2-tetra- 
phenylethane 



M. P., °C 

152-155 (in nitrogen)* 
149-152 (in air) 2 


1-(1'-Phenanthryl)-1 , 1 ,2 ,2-tetra- 
phenylethane 



M. P., °C 

125-135 (a) (in vacuum) 2 
123-134 (a)* 

(a) This compound melts with de- 
composition. 
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XXIV. POLYNUCLEAR AROMATICS OF EMPIRICAL FORMULA 


C36H2O 

2 , 3- (4' , 3 '-N aphtho) - 10,1 1-(2' , 1 
naphtho)-perylene 



C38H04 

1 ,2 ,7,8-Dibenzo-9-[9'-(l' ,2'-benzo- 
fiuoryl)]-fluorene (a) 



M. P., °C 
267‘- • 


(a) The structure of this compound 
was not clearly defined in the 
literature. 

Dispiro[fluorene-9 , 9'- (9' , lO'-dihydro- 
anthracene)-10' , 9"-fluorene] 



M. P., °C 

471 "474 1 _ 

C10H2S 

9, 10-Dibenzylidene-9, 10-dihydro- 
anthracene 



M. P., °C 
305 2 

302-303 4 



References 


510 


References on Polynuclear Aromatics of 3. Schiedt, B., Ber. 71, 1248 1938. 
Empirical Formula C n H u .» 4 . Staudinger, H. , Ber. 41, 1355 1808. 

5. Vansheidt, A., Ber. 59, 2092 1926. 

1. Clarkson, II. G., and M. Gomberg, J. 6 . Vansheidt, A. A., J. Russ. Phys. Chem. 

Am. Chem. Soc. 52, 2881 1930. Soc. 68, 69 1926; C. A. 21, 581 1927; 

2. Padova, R., Compt. rend. 148, 290 1909. Chem. Zentr. 1926, II, 2428. 



XXV. POLYNUCLEAR AROMATICS OF EMPIRICAL 
FORMULA C„H 2 n-*4 



XXV. POLYNUCLEAR AROMATICS OF EMPIRICAL 
FORMULA C„H 2 „- m 



388 

390 24 


389 . 5 1 '- 17 
387 9, 10, 12, 13 


C38H22 

Tri-a-naphthylenephenylene-ethene 

(a) 

M. P., °C 
300 22 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


C4oH2fl 

Tetranaphthyl (a) 

M. P., °C 
235 1 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


512 








513 




9,9'-Bi-(10-phenylanthryl) I This series continued, on next page 



M. P., °C 

390 - 391 8 


1,2,3, 4-Tetraphenyl-5 , 6- (2 ' , 1 
acenaphtho)-benzene 



M. P., °C 
314* 






C<oHa» 


514 


1,3,6, 8-Tetraphenylpyrene 



M. P., °C 

299 - 300 23 


C42H30 


1 , l'-Bi-(l ,3-diphenylindenyl) 



M. P., °C 

195 - 196 14 

190 - 191 18 




515 




2 , 2 -Bi- ( 1 , 3-diphenylindenyl) 



M. P„ °C 

249-250 (a) 7 
224-225 (a) 7 

(a) These constants were determined 
on stereoisomers. 


1 , 1 ,2 ,2-Tetra-(l'-naphthyl)-ethane 



M. P., °C 

285-286” 
277*- 4 
276-277” 
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1 , 1 ,2 ,2-Tetra-(2'-naphthyl)-ethane 



M. P., °C 
273.5 19 


Xi-T etraphenyl-x , x-dihydronaphtha- 
cene (a) 

(Totraphcnyldihydrorubcnc) 

M. P., °C 

230-231 6 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


C14H34 

1 ,6-Diphenyl-3 ,4-di-(9'-fluoryl)- 
hexadiene-1,5 



M. P., °C 
204 (a) u 
100-161 (a) 21 

(a) These coastants were deteripined 
on isomeric forms. 





517 


C 4 4H,4 


1 , 4-Diphenyl- 1 ,4-di-(9'-phenanthryl)- 
butane 



M.P., °C 
213 . 5 2 
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XXVI. POLYNUCLEAR AROMATICS OF EMPIRICAL 
FORMULA C„H 2n - M 

C^Hir, I C42H28 


Dinaphtho-[2 , 1 , 8-bcd , 2' , 1 ' , 8'-klm]- 1>1>2 , 2-Tetra- (l'-naphthyl)-ethene 

coronene 



Additional Data 


Sublimation Temp. ("C) M. P., °C 

ca 500 1 mm 18 322 3 - 18 




C«H 28 


520 


5,6,11, 12-Tetraphenylnaphthacene 

(Rubrene) (a) 
(Tetraphenylrubcne) 



333 

335 1 ' 9 

334 7 ■ 9 

332 20 

33J12. 14, u 

330 2 

(a) This compound was thought by 
seme investigators to be 2,2'-15i- 
(1 , 3-diphenyl-4 , 5-benzocyclopcn- 
tadien-3 , 5-ylideno) . However, 
later work indicates that the above 
structure is correct. 


1,2,3 ,4-Tetraphenyltriphenylene 



M. P, °C 
292-293 1 


Indo-[ 1' , 2' , 3'-opJ-5 ,6,1 1-triphenyl- 
6 , 1 1-dihydronaphthacene 

(Pseudorubrene) 



m. r., °C 
278 1 ' 9 
210 (a)“ 

(a) This compound remolts at 278. 












521 


C«Hm 


Diindano-f3',2', l'-fg,3",2", l"-op]- 
5 , 1 l-diphenyl-5 ,6,10,1 1-tetra- 
hydronaphthacene 



M. P., °C 
338 (a) 1 
302 (a) 1 

(a) These constants were determined 
on stereoisomers. 


C42H28 

5 , 1 l-Diphenyl-6 , 12-di-p-tolylnaphtha- 
cene 

(Bis-p-tolyl-diphenylrubene) 

(Dimothylrubrenc) 


c 



c 

M. P., °c 
205 6 


This series continued on next page 












522 


C«Hs 2 

2-Methyl-5 ,6,1 2-triphenyl-l \-p- 
tolylnaphthacen e 
(Dimethylrubrenc) 


c 



M. P., °C 273*_ 

2 , 8-Dimethyl-5 ,6,11, 12-tetraphenyl- 
naphthacene 
(Dimethylrubrenc) 



321 6 

315 (a) 17, 19 


(a) The structure of this compound 
was not clearly defined in the 
literature. 


Pseudobis-(p-tolyl)-diphenylnaph- 

thacene (a) 

M. P., °C 

291-295 (b)* 

293-294 (b) 10 
271-272 (b) 9, 10 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

(b) There constants were determined 
on isomeric forms. 


C,cH 36 

2 , 8-Dimethyl-5 , 1 l-di-p-tolyl-6 , 12- 
diphenylnaphthacene 

(Dimclhyldiphcnylditolylrubcne) 


c 



M. P., °C 
242' 
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C48H40 


C 4 8H 40 

Xi2-Dodecahydrofluorocyclene (a) 

M. R, °C 

326 ® 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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9 , 9'-Bi-(l ,2,7, 8-dibenzofluory 1) 



M. P., °C 

3M-355 7, ’ 



455 2 


Diindo-[l , ,2',3'-fg,3",2",l"-op]- 
5, 12-diphenyl-5, 12-dihydronaphtha- 
cene 

(Dehydrorubrene) 


9 , 9'-Bi- (2,3,6, 7-dibenzofluoiyl) 





C«Hj« 


526 


M. P., °C 
430 5 

427-428* 


This series continued on next page 


C44H30 


Indo-[l',2' , 3'-fg]-(6"-methylindo)- 
3 [3",2",l"-op]-5-p-tolyl-12- 

phenyl-5 , 12-dihydronaphthacene 



M. P., °C 
340 (a) 5 

(a) This compound remelts at 370. 


C45H32 

1 , 1 , 2 ,3 , 5 , 6-Hexaphenylindene 



M. P.. °C 






527 


C«6Hj4 


C46H34 


1- (1 '-N aphthylphenylmethyl) -4- ( 1 
naphthyldiphenylmethyl)-ben- 
zene (a) 



M. P., °C 
234 - 235 ® 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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C«H|« 


526 


M. P., °C 
430* 

427-428* 


This series continued on next page 


C44H30 

Indo-[l' , 2' , 3'-fg]- (6"-methylindo)- 
gg [3",2",l"-op]-5-j»-tolyl-12- 

phenyl-5 , 12-dLhydronaphthacene 



M. P., °C 
340 (a) 6 

(a) This compound remelts at 370. 


C«Hj! 

1 , 1 ,2,3,5, 6-Hexaphenylindene 



MP.'C 
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C4eHs4 


C46H34 


1- (1 '-N aphthylphenylmethyl)-4- ( 1 
naphthyldiphenylmethyl)-ben- 
zene (a) 



M. P., °C 
234-235® 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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XXVIII. POLYNUCLEAR AROMATICS OF EMPIRICAL 


FORMULA 

C n Il2n -CO 

C12H24 


9 , 9'-Bi- (1,2,7, 8-dibenzofluorylidene) 

(a) 



357 24 

308-310 18 * 19 

(a) The structure of this compound 
was not clearly defined in the 
literal ure. 


C4SH36 

Xs-Octahydrofluorocyclene (a) 

M. P., °C 
33G-337 9 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


C„H 2n —60 to 88 

C n H 2 n-G2 

C4CH30 

5,7,12, 14-Tetraphenylpentacene 



M. P., °C 
300-308 1 


C 7 jH 2 m— 64 
C48H32 

X4-Tetrahydrofluorocyclene (a) 

M. P., °C 
348-340 9 

(a) The structure of this compound 
was not clearly defined in the 
literature. 


C49H34 

1 , 3-Diphenyl-9- (x' , x' , x'-triphenyl- 
phenyl)-fluorene (a) 

M. P., °C 
221 18 


529 





530 


(a) The structure of this compound 
was not clearly defined in the 
literature. 


CnH2n— 66 

C50H34 

9 , 9'-Bi- (9-^-biphenylylfl.uoryl) 



M. P„ °C 

175-176 23 


C54H42 


1 , 2-Diphenyl- 1 ,2-di-[9'-(9'-benzyl- 
fluoryl)]-ethane 



M. P., °C 
304 - 306 ” 
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CisHjs 


CnHjn— 6$ 

C48H28 

1,2,3,4,5,6,7,8-Tetra-(2',1'- 
acenaphtheno)-cyclooctadiene- 
1,5 (a) 

(Fluorocyclene) 



C60H32 

5, 1 l-Diphenyl-6 , l?-di-(2'-naphthyl)- 
naphthacene (a) 


























M. P., °C 
280 20 ’ 
(a) This 

25 

compound was 

named 


Dibenzorubrcne in the literature. 


M. P., °C 

39G-397 8, 12 
395-39G 10 


Th is series continued on next page 


(a) The double bonds may be in the 2- 
and G-positions. 
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C„H 2 „_70 This series continued on next page 

C 54 H,s 

1 , 2-Diphenyl-l , 2-di-[9'-(10'-phenyl- 
anthryl)] -ethane (a) 



M. P., °C 

252-253 M 

(a) The structure of this compound 
was not clearly defined in the 
literature. 










M. P. t °C 

223-225 (in nitrogen) 21 
210 - 212 21 







CsjEUo 
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C 55 Ij <0 This series continued on next page 

Di-[x- (x'-fluorylmethylfluoryl) ]- 

methane (a) 

M. P., °C 

24G-247 11 

(a) The structure of this compound 
was not clearly defined in the 
literature. 

C„H2n-72 

C0-1H36 

5 , ll-Diphenyl-6 , 12-di-/»-biphenylyl- 
naphthacene 
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CgeH4o 


C50H40 

1 ,2,3, 4-T etraphenyl- 1,2,3, 4-diendo- 
(9', 10'-anthracene)-cyclobutane 






M. P„ °C 
184 16 ' 17 


C«H2n-74 


This series continued on next page 


C5CH38 

x , x-Di-[x'- (pfienanthryl)-phenyl- 
methyl]-phenanthrene (a) 

M. P., °C 

195-197 1 * 

(a) The structure of this compound 
was not clearly defined in the 
literature. 
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C»«H m 


C„Hj n _76 

C54H3J 

Leucacene 



1 — ^ 

M. P., °C 

250-252 5, 4 


C56H36 

1 ,2,3 ,4-Tetraphenyl-l ,4,2 ,3-diendo- 
(9' , 10'-anthracene)-cyclobuta- 
diene-1 ,3 



197 “ 
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C 47 H, a 

C n H2„_78 

C57H36 


1 , 2 , 3 , 4 , 5 , 6-Tri- [2 ' , 1 '-(4'-benzyl- 
acenaphtho) ]-benzene 



M. 1\, °C 
270 s 
2G7-270 7 


This series continued on next page 




C n H2n— 82 


CttHu 
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This series continued on next page 








539 


C.0I44 


CnH^-88 

C 65 H44 

2,6,8, 12-Tetraphenyl-5 , 1 l-di-/>- 
biphenylylnaphthacene 



M. P., °C 
320 (a)* 

(a) This compound remelts at 380. 
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